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1. SCOPE

1.1 ldentification. This specification establishes the
performance, functional, devel opnent, and test requirenents for
the Integrated Term nal Wather System (I TW5).

1.2 System Overvi ew.

a. The I'TW5 is a developnent effort initiated by the
Federal Aviation Adm nistration (FAA) to produce a fully
automated, integrated term nal weather information
systemto inprove the safety, efficiency, and capacity
of termnal area aviation operations. The ITWs will
acquire data from FAA and National Wather Service (NA5)
sensors as well as fromaircraft in flight in the
termnal area. The ITW5 will provide aviation-oriented
weat her products to Air Traffic Control (ATC) personnel
that are immedi ately usable w thout further
met eorol ogi cal interpretation. These products include
current termnal area weather conditions and short-term
predictions of significant weather phenonena.

b. The I TWS consi sts of a nunber of el enments which nust be
identified, acquired or devel oped, and properly
integrated to provide the required capability. These
el enments include, but are not limted to, weather data
processi ng al gorithm software, conputer processing and
communi cati ons hardware and interconnecting |inks,
connections to external sensors and data sources, and
di ssem nation of products to displays or conmmunication
ports.

1.3 Docunent Overview. This docunent is divided into six (6)
sections. Section 1 provides an introduction to the ITW5 its
concept of operations, and the functions that it nust perform
Section 2 lists the docunents which are referenced by this
specification. Section 3 contains a high I evel description of
the system and the detail ed functional and performance

requi renents which the I TWs nust neet. Section 4 addresses
verification requirenents and traceability. Section 5is
reserved and Section 6 contains acronyns, abbreviations, and
definitions.

1.4 Qperational Concept.

a. The end-users of |ITWS5 outputs are Air Traffic personnel
in Airport Traffic Control Towers (ATCTs), Term nal Radar
Approach Control (TRACON) facilities, and Air Route
Traffic Control Centers (ARTCCs); neteorologists in
Center Weather Service Units (CWBUs) at the ARTCCs; and
pilots. The I'TWs will automatically generate a set of

1
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weat her products fromdata and products produced by a
vari ety of weather sensor processors.

b. Identification of weather inpacts specific to approach
and departure corridors, cornerposts, runways, and
airport surface will enable nore efficient coordination
of routing strategies. ATC personnel will be able to
anticipate rather than just react to these weat her
i npacts and will be able to coordinate the novenent of
traffic through alternate arrival/departure routes
resulting in overall increases in capacity. The ability
to anticipate inpacts such as the novenent of significant
weat her into or out of the area, and then to sel ect
optimal routes or determ ne holding strategies prior to
arrival in the area, will result in savings of tinme and
fuel .

1.5 |ITW5 Functional Areas. The ITW5 requirenents are
categorized by the follow ng major functional areas:

a. Data and Product Acquisition,

b. Product Ceneration,

c. Display and Conputer/Human Interface (CH),

d. Product Dissem nation, and

e. System Control and Support.
1.5.1 Data and Product Acquisition. The Data and Product
Acqui sition function will be responsible for automatically
recei ving data and products fromexternal systens and certain
end-users. Subfunctions may include, but are not limted to,

est abl i shing and managi ng i nput data comuni cations |inks,
converting data formats, and converting coordi nate systens.

1.5.2 Product Generation. The Product Generation function wll
be responsible for automatically processing acquired data and
products, and producing the | TW5 products.

1.5.3 Display and CHI. The D splay and CH function wll be
responsi bl e for the visual presentation (graphical and textual)
on situation displays (SDs) and ribbon display termnals

(RBDTs), and audi o presentation (audible alarm on RBDTs of | TW5
products to selected users; as well as the acceptance of user

i nput for purposes of display tailoring and control, product

sel ection, and for generation of operations-specific products.

1.5.4 Product Dissem nation. The Product Di ssem nation

function will be responsible for automatically exporting | TWS

products to external systems. Subfunctions may include, but are
2
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not limted to, establishing and managi ng out put communi cati ons
Iinks, converting data formats, and converting coordi nate
syst ens.

1.5.5 System Control and Support. The System Control and
Support function will be responsible for all system functions
not allocated to Data and Product Acquisition, Product
CGeneration, Product D ssem nation, or Product Display and CHI
Subfunctions may include, but are not limted to, recording of
acquired i nput data and products, archiving of generated
products, playback of input data and products, playback of
archived products, |ogging of system operations, nanagenent of
systemtine reference, managenent of site adaptation data, and
Renot e Mnitoring Subsystem (RMS) functions.
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2. APPLI CABLE DOCUMENTS

2.1 Governnent Docunents. The follow ng docunents, of the

exact issue called out in this specification, forma part of
this specification to the extent specified herein. |[If an exact
issue is not called out in this specification, then the issue
contained in the contract forns a part of this specification to
the extent specified herein. In the event of conflict between
the foll owm ng docunents and this specification, this

specification shall
the | TWS Contract.

FAA Specifications.

FAA- G- 2100G

be the superseding requirenent, except for

El ectroni ¢ Equi pnment, General Requirenents

FAA | nterface Docunents.

NAS- | C- 31053102
NAS- | C- 31058603
NAS- | C- TBD

NAS- | C- 25082514

NAS- | R- 31052514

NAS- | R- 31052514

NAS- | R- 34032514

NAS- | R- TBD

NAS- | C- 43020001

NAS- | R- 61002514

NAS- | R- 63002514

NAS- | R- 94142514

NAS- MD- 790, SCN-1

TDWR/ Low Level W nd Shear Alert System (LLWAS)
TDWR/ Base Data Recorder

| tem Nunmber TWP 005A- 002 Term nal Weat her
Information for Pilots (TWP) Enhancenent to the
Term nal Doppl er Weat her Radar (TDWR) System
TDWR/ Nat i onal Airspace Data |Interchange Network
(NADIN) Interface Control Docunent

AWOS Data Acquisition Systemto the Integrated
Term nal Weat her System (ADAS/ | TWE)

Part 1, Term nal Doppl er Wather Radar (TDWR)
Radar Products Generator (RPG to Integrated
Term nal Weat her System (TDWR RPGE | TW)

Part 2, Term nal Doppl er Wather Radar (TDWR)
Product Generator to Integrated Term nal \Wat her
System Situation Display (TDWR RPE | TW5 SD)
Airport Surveillance Radar - Mddel 9 (ASR-9) to
| ntegrated Term nal Weat her System (1 TW5)

ASR- 9/ 1 TWS

Digital Airport Surveillance Radar — Model 11
(ASR-11) to Integrated Term nal Wather System
(I TW5) ASR-11/1TWs

Nat i onal Airspace Data |Interchange Network X 25
Packet Mbde Users

Air Route Traffic Control Center (ARTCC) to | TW5
(Facility Interface Requirenments Docunent (| RD)
for ARTCO)

ATCT/ TRACON to I TWS (Facility IRD for TRACON and
ATCT)

FAA Bul k Weat her Tel ecommuni cati ons Gat eway
(FBWG to Integrated Term nal Wat her System

(1 TWB)

I nterface Control Docunent, Maintenance
Processor Subsystemto Renote Monitoring
Subsystens and Renote Monitoring Subsystem
Concentrators

5
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NAS- MD- 793A Renot e Mai nt enance Mbnitoring System Renote

Moni t ori ng Subsystem Requi renments

FAA Publ i cati ons.
DOT/ FAA/ ND- 95/ 10

I ntegrated Term nal Wat her System (I TWS)
Di spl ay Description

I ntegrated Term nal Wat her System (I TWS)
Al gorithm Description

DOT/ FAA/ ND- 95/ 11

MIlitary Specifications.

M L- HDBK- 454 Ceneral Cuidelines for Electronic Equi pnent
M L- HDBK- 505 Definitions of ItemLevels, Item
Exchangeability, Models and Rel ated Terns
Logi stics Managenent | nformation

M L- PRF- 49506

O her Publications.

2620001A | nterface Control Docunment for RPGE Associ at ed
PUP
DTFAO1-97- C- 00006 | TWS Contract

St andar ds.

| ETF St andard
5/ RFC- 791

I nternet Protocol, Septenber, 1981. (Al so
RFC- 792, RFC-950, RFC-919, RFC-922, RFC
1112)

| ETF Standard Transm ssion Control Protocol, Septenber

7/ RFC- 793 1981

| ETF St andard Standard for Transm ssion of |P Datagrans

41/ RFC- 894 over Ethernet Networks, April 1984

| EEE 802. 3 Carrier Sense nmultiple access with collision
detection (CSMA/ CD) access net hod and
physi cal |ayer specifications

RFC 1661 Poi nt -t o- Poi nt Protocol (PPP), July 1994

RFC 1662 PPP in HDLC-|ike Fram ng, July 1994

El A-530- A Hi gh Speed 25-Position Interface for Data

Term nal Equi pnent [DTE] and Data Circuit
Term nating Equi pnent [DCE], June 1992

2.2 Non- Governnment Docunents. The foll ow ng docunents, of the

exact issue called out in this specification, forma part of
this specification to the extent specified herein. |[If an exact
issue is not called out in this specification, then the issue
contained in the contract forns a part of this specification to
the extent specified herein. In the event of conflict between
the foll owm ng docunents and this specification, this

specification shall
the | TWS Contract.

be the superseding requirenent, except for



FAA- E- 2900E
Sept enber 30, 2003

O her

Publ i cati ons.

APD- 250MD45/ APD- 250MD60 Pl asma Di spl ay Monitor/ Al arm System

I nstruction Manual (for the R bbon D splay Term nal (RBDT))
| ntegrated Term nal Weat her System (I TW5) Master Test Plan, CDRL
C001-01B, Raytheon Conpany, Air Traffic Managenent Systens

2.3 (Obtaining Copies O Docunents.

a. Copies of FAA specifications and interface docunents may

b.

be obtained fromthe Federal Aviation Adm nistration,
Headquarters Public Inquiry Center APA-230, 800

| ndependence Avenue SW Washi ngton, DC 20591, 202-267-
3484. Requests should fully identify material desired
and cite the solicitation or contract nunber.

Requests for copies of docunents not covered in the
precedi ng section should be addressed to the Contracting
Oficer in the FAA office issuing the contract.

Requests should fully identify material desired and cite
the solicitation or contract nunber.
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3.  REQUI REMENTS

3.1 SystemDefinition. Figure 1 provides a top-I|level overview
of the I'TW5 as a conponent of the National Airspace System
(NAS). It depicts the systens exchangi ng data and products with
the | TW5, and its operational users. The main conponents of the
| TWs wi Il | be a Product Generator (PG, and nultiple SDs and
associ at ed RBDTs.

a. The ITWs will acquire data fromexternal systens, which
provi de radar, sensor and NWs data. Specified data sets
fromNWs will be acquired at one (1) designated | TWS
| ocation and transmtted to the other ' TWs PG sites via
government furni shed equi pment (GFE) communi cations. The
| TWs wi || nmerge and process the acquired data sets and
provi de weat her products on displays for ATC personnel.
The 1TW5 will also provide products at desi gnhated out put
ports for access by data |link processing and transm ssion
systens to aircraft, and for external users. The |ITWS
wi |l provide products to sonme external users by direct
connection. The I'TW5 wll also provide products to the
Vol pe National Transportation Center (VNISC) where these
products can be accessed by qualifying users. The |ITW5
will ensure that only designated external users will have
direct access to | TW5. Access to | TWS products via VNTSC
by users is controlled strictly by Menoranda of
Agreenments between VNTSC and the qualified user. Inter-
facility communications will be provided as GFE, either
via the National Airspace Data |Interchange Network-11
(NADIN-11), a national packet swtching network, or over
poi nt-to-point terrestrial conmunications |ines. For
product distribution to renote SDs, the ITWs will use a
GFE wi de area Internet Protocol (IP) network. |IP
addresses are provided as GFl. The connection to NWs wi ||
be provided via GFE FAA Bul k Weat her Tel econmuni cati ons
Gateway (FBWG service to the National Wather Service
Filter Unit (NFU). The NFU will extract portions of the
NWS data for each | TWS.

b. The PG to be located in 34 specified TRACOV Cent er Radar
Approach Control (CERAP) equi pnment roons and three (3)
support sites (i.e., WIlliamJ. Hughes Technical Center
(WHTC), Program Support Facility (PSF), and FAA Acadeny
(FAAAC)), will consist of the processing equi pnment, which
execut es GFE weat her product algorithns. The PG
interfaces to external systens, the NFU, and the SDs.

c. The SDwill be a color graphics and al phanuneric displ ay
used to display the weather products. The SD w ||
repl ace the Term nal Doppl er Weat her Radar (TDWR)
CGeographic Situation Display (GSD). SDs will be | ocated
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at the follow ng operational sites: 49 ATCTs, 37 TRACONs/
CERAPs, and 18 ARTCCs. SDs wll also be provided to
three (3) support sites (i.e., WHIC, PSF, and FAAAC).
The RBDT will be a GFE al phanuneric display used to

di spl ay weat her products received fromthe SD. The SDs

| ocated in the TRACON operational area wll support the
TRACON supervisors and Traffic Managenent personnel,
while the SD | ocated in the ATCT operational area w |
support the ATCT supervisor. The RBDTs |ocated in the
TRACON and ATCT operational areas will support the TRACON
and ATCT controllers, respectively. The SDs |ocated in

t he ARTCC operational area will support the Traffic
Managenent Unit (TMJ) and CWSU personnel .

The TWs w || have backup configurations in the event of
data loss fromthe PGto the SDs. These backup

configurations will allow some SDs to receive data from
the TDWR and Low Level Wnd Shear Alert System (LLWAS
1) directly. 1In the event of data |loss fromthe | TW5

PG the SDwll use TDWR as the backup system while in
the event of data loss fromboth the | TWS PG and TDWR,
the SDwll use LLWAS Il as the backup system \Wen

| TW5 is using TDWR as the backup system only SDs at the
ATCT and TRACON supervi sor and traffic managenent
positions will acquire TDWR data, and both the SDs and
RBDTs w I | display TDWR data (this includes LLWAS |11
products or Airport Wnd). Wen ITW is using LLWAS |11
as the backup system only SDs at the ATCT supervi sor

positions supported by LLWAS 11l will acquire LLWAS |11
data, and both the SDs and RBDTs w || display the LLWAS
11 data.

10



FAA- E- 2900E
Sept enber 30, 2003

- External
e Users (1)

Non-GFE ITWS Components are shaded.

External
Users (2)

l ' &

TRACON
PG Controllers
SD(s)
> &
I Traffic Mgmt.
A

4 Controllers
Via IP “
Network

ATCSCC . TRACON

Supervisors
Via IP
Network Via IP Network-remote ATCTs

i NADIN-II
fo RSN

Data Link Pilot
User
> ARTCC
:AWOS 7 >
3] ADAS NADIN-II cwsu
PSN
A ‘
SD(s) T™U )
TRACON
ez
A =

vv¥

FBwTG | |

LLWAS

ATCT Tower

| L Supervisors
TOWR /. L0 |
RPG

1
1

:

&5 A single PG may support multiple TRACON, ATCT, or ARTCC facilities. Only one of A
the multiple TRACONS will contain the PG. RBDT(s)
&5 The NIMS is currently housed in the MPS processor. .

< Includes distribution to Volpe National Transportation Systems Center via IP Network

Figure 1. Top Level Overview of the |ITWS

ADAS AWOS Data Acqui sition System
ARTCC Air Route Traffic Control Center
ATCSCC Air Traffic Control System Conmand Center
ASCS Aut omat ed Surface Observing System
ASR- 9 Airport Surveill ance Radar-Mdel 9
ASR- 11 Digital Airport Surveillance Radar (DASR) — Model 11
ATCT Airport Traffic Control Tower
AVOS Aut omat ed Weat her Observing System
CWsU Center Weat her Service Unit
FBWG Federal Aviation Adm nistration Bul k Weat her
Tel econmuni cati ons Gat eway
GFE Gover nent Fur ni shed Equi prent
LLWAS Low Level Wnd Shear Alert System
MDCRS Met eor ol ogi cal Data Col | ection and Reporting System
MDT Mai nt enance Data Term nal

NADI N-11 PSN Nati onal Airspace Data Interchange Network-I1
Packet Swi tching Network
NEXRAD Next - Gener ati on Weat her Radar
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NAS [ nfrastructure Managenent System
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NI M5
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NS Nati onal Weat her Service

PG Pr oduct Gener at or

PSN Packet Swi tching Network
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™UJ Traffic Managenent Unit

TRACON Term nal Radar Approach Control Facility
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3.1.1 Mssion. A nunber of FAA and NWS weat her sensors and
systens have been devel oped which collectively provide |arge
anounts of weather data. However, one of the shortcomngs in
present operations is that interpretation of sone of this data
must be perfornmed manual ly by ATC personnel who are not trained
met eorol ogi sts. These interpretive efforts are |abor-intensive
and interfere with the primary ATC. Another shortcomng is the
| ack of short-term predictions of changes in adverse weat her
conditions which affect safety, efficiency, and capacity of air
traffic operations. The ITW5 is intended to elimnate these
short com ngs by providing:

a. Inproved weather displays to air traffic personnel in
ATCTs, TRACONs, and ARTCCs;

b. Shared situational awareness between the air traffic
personnel in different |locations and with the
nmet eorol ogi sts i n CWSUs;

c. Information to traffic managers concerning the inpact of
adverse weat her upon air traffic routes for
approach/ departure route and runway planning;

d. Flight safety products to an | TW5 comuni cati ons port,
for possible transm ssion to aircraft (by a separate,
external systen);

e. Weather information to | TW5 communi cati ons ports for
access by FAA term nal automation systens, the NW5, or
ot hers; and

f. Consistent weather information to all users.

3.1.2 System Modes. The |ITW5 shall have separate, nutually
i ndependent nodes for product generation and product display.

3.1.2.1 Product Generation Mddes. The |ITW PG shall have an
Product Generation Operational Mdde and a Product Generation
Mai nt enance Mode.

3.1.2.1.1 Product Ceneration Operational Mdde. Wen in Product
CGeneration QOperational Mde, the | TW5 PG shall produce real-tine
products fromreal -tinme inputs.

3.1.2.1.2 Product Generation M ntenance Mbde. The | TWs PG
shall be in Product Generation M ntenance Mbdde when conmanded
at the MDT.

12
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Thi s node shall be capable of performng the foll ow ng
activities:

a. Playback of Recorded Input Data (Section 3.1.3.5.5);
b. Installation of new Software versions;

c. Installation and checkout of site adaptation changes,
including the addition or deletion of external and
internal interfaces; and

d. D agnosing failed Line Replaceable Units (LRUs) and
ot her systemrequired nai ntenance activities.

3.1.2.2 Product Display Modes. The |ITW5 shall have Product

Di splay Operational Mdes that are associated with the source
driving the individual airport display features on the SD, and a
Product Di splay Mi ntenance Mbde.

3.1.2.2.1 Product Display Mdes. Depending on the connectivity
between a given SD and the backup data sources (TDWR and LLWAS
1) that are associated wwth a given | TW site, the SD shal
support one, two, or three (3) product display operational nodes
(I'TW5, TDWR, and LLWAS) and a Product D splay Miintenance Mde.
The product display operational nodes shall be separate for each
ai rport served. Product display connectivity requirenments shal
be as derived from Section J of contract nunber DTFA0l-97-C
00006 and the foll ow ng:

a. The Product Display | TW5, TDWR and LLWAS Oper ati onal
Mbdes shall be available at the ATCT SD and its
associ at ed RBDTs.

b. The Product D splay | TW5 and TDWR Operati onal Mdes
shall be available at the TRACON SD and its associ at ed
RBDTs.

c. The Product Display | TWS Operational Mde shall be
avail abl e at the ARTCC SD.

The nodes for each SD and its associ ated RBDTs shall be

i ndependent of the nodes for the other SDs and their associ ated
RBDTs. In all product display nodes, the SD shall acquire, as

operationally configured, ITW5 TDWR and LLWAS products if the

products are operationally available fromthese systens.

3.1.2.2.2 Product Display | TW5 Operational Mde. The Product
D splay | TW5 Operational Mde shall be the normal (default)
product display node. In this node, the SD and its associ ated
RBDTs shal |l display | TWS products exclusively, with the
exception of the conditions defined in Section 3.1.2.3.2.3.
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3.1.2.2.3 Product Display TDWR Operational Mde. When operating
in Product D splay TDWR Operational Mde, the SDs shall acquire
the products directly fromthe TDWR The SDs and associ at ed
RBDTs shal |l display the TDWR products (i.e., including LLWAS
data) exclusively, with the exception of the condition defined
in Section 3.1.2.3.2.3.

3.1.2.2.4 Product Display LLWAS Operational Mde. Wen
operating in Product Display LLWAS Operational Mde, the SDs
shal |l acquire the products directly fromthe LLWAS. The RBDTs
shal | display LLWAS products excl usively.

3.1.2.2.5 Product Display Mintenance Mbde. The | TWS SD shal
transition to Product Display Mintenance Mbde when conmanded at
the SD. This node shall be capable of perform ng the foll ow ng
activities:

a. Reser ved;
b. Install ati on of new Software versions;

C. Install ation and checkout of site adaptation changes,
including the addition or deletion of external and
internal interfaces; and

d. D agnosing failed LRUs and ot her systemrequired
mai nt enance activities.

3.1.2.3 Mode Priorities and Transition. Sections 3.1.2.3.1
through 3.1.2.3.2.2 and section 3.1.2.3.2.4 describe automatic
transitions of SD Product Display Operational Mddes based on the
failure of a display node, failure of a display node source
comuni cations path, the SD having no displ ayabl e products

avail able that neet the criteria for display, or the recovery
fromany of these conditions. Wen a product display has been
manual |y selected for an individual airport display, autonmatic
transition as described in sections 3.1.2.3.1 through
3.1.2.3.2.2 and section 3.1.2.3.2.4 shall be overridden.

3.1.2.3.1 Product Display Operational Mdes. The priority |evel
(from highest to | owest) of the product display operational
nodes shall be as foll ows:

a. Product Display | TW5 Operational Mode,
b. Product D splay TDWR Operational Mde, and
c. Product D splay LLWAS QOperational Mbde.

3.1.2.3.2 Automatic Product Display Operational Mdde Transition

14
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3.1.2.3.2.1 Source Failure. If automatic node transition is
enabl ed and a SD product display operational node has not been
manual |y sel ected, each SD and its associ ated RBDTs (with the
exception of the conditions defined in Section 3.1.2.3.2.3)
shal |l automatically transition to the highest avail able product
di spl ay operational node, if one of the foll ow ng events has
occurr ed:

a. the source driving the SD has transitioned into
mai nt enance node (e.g., |ITW5 in Product Generation
Mai nt enance Mbde, or TDWR i n Mi nt enance Mode),

b. the conmmunication fromthe source driving the SD has
failed, or

c. the SD receives no operationally usable display products
fromthe source. The operational usability of products
is determ ned by a conbination of product status
information and the tineliness of products.

If all sources for the SD product display operational nodes have
failed, the SD airport displays shall remain in the product

di spl ay operational nodes they were in prior to the | ast
operational node failure. The SD in the ARTCC shall remain in
the Product Display | TW5 Operational Mde if the | TW5 PG has
transitioned into the Product Generation M ntenance Mdde or if
communi cations fromthe I TW PG has fail ed.

Table 1. Reserved.
Tabl e 2. Reserved.
Tabl e 3. Reserved.

3.1.2.3.2.2 Hgher Priority Operational Mde Available. If a
Product D splay node has not been manually sel ected, each SD and
its associated RBDTs shall automatically transition to the

hi ghest priority operationally avail able Product D splay
Operational Mdde if a higher Product D splay Operational Mde
has becone avail abl e.

3.1.2.3.2.3 RBDT Product Data Sources. The SD supplies RBDT
products to the RBDTs fromI|TW5 TDWR, or LLWAS sources in that
order of priority. These product sources are associated with
the SD product display |ITW5, TDWR or LLWAS operational nodes
respectively. Wen the data source associated with the current
SD product display operational node is unable to provide RBDT
products, the SD shall provide data to the RBDTs froma | ower
priority data source. |f the TRACON or ATCT SD is unable to
provi de the RBDT products fromthe | TW PG to the RBDTs, the SD
shal | provide the RBDT products to the RBDT using the RBDT
product data acquired by the SD fromthe TDWR RPG If the ATCT
SD is unable to provide the RBDT products to the RBDTs fromthe
| TW6 PG or the TDWR RPG the SD shall provide the RBDT products
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to the RBDT using the RBDT product data acquired by the SD from
LLWAS.

3.1.2.3.2.4 Automatic Transition Response Tine. Upon source
failure (as defined in Section 3.1.2.3.2.1), the SD shal
transition to the Product Display Operational node defined in
Section 3.1.2.3.1, and display the appropriate products in |ess
than or equal to three (3) seconds.

3.1.2.3.2.5 Not Used.

3.1.2.3.3 Munual Mde Transition. The |ITW5 shall have the
capability to manually sel ect each of the I TW5 System Mbdes as
fol | ows:

a. product generation nodes fromthe MDT and
b. product display nodes fromthe SD.

The SD shall manually transition to the sel ected product display
node in less than or equal to three (3) seconds.

3.1.3 Functional Requirenents

3.1.3.1 Data and Product Acquisition. The ITW will acquire
weat her data and products from sources as described in the
foll ow ng sections and the applicable interface docunents. In
sonme cases the source of data is via a direct interface to the
originating system In others, the data may be received
indirectly through an internedi ate source. The boundaries of
the TRACON areas (as referred to below) are provided as GFE

3.1.3.1.1 NEXRAD Acquisition. The |ITW5 shall acquire weat her
radar products from associ at ed Next-Generati on Wat her Radar
(NEXRAD) systens listed in Section J of contract nunber DTFAO1-
97- C- 00006.

3.1.3.1.2 TDWR Acquisition. The ITW5 shall acquire products
and data from associated TDWRs listed in Section J of contract
nunber DTFAO01-97- C- 00006.

3.1.3.1.3 LLWAS IIIl Acquisition. The ITW5 shall acquire
products from associated LLWAS Ills listed in Section J of
contract nunber DTFAO01-97- C- 00006.

3.1.3.1.4 ASR 9 Wather Channel Acquisition. The |ITW5 shal
acquire digitized weather radar data from associ ated ASR-9s
listed in Section J of contract nunber DTFAO1-97-C-00006.

3.1.3.1.5 AWDS/ ASCS Acquisition. The ITW5 shall acquire
weat her observation data via ADAS fromall AW/ ASCSs | ocat ed
within the area bounded by 30 m | es beyond each associated | TW5
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TRACON area. The list of locations of all AWIS/ ASCS within the
United States is provided as GFE.

3.1.3.1.6 Lightning Data Acquisition. The |ITW5 shall acquire
i ghtning detection data via the ADAS.

3.1.3.1.7 NW RUC Data Acquisition. The ITW5 NFU |ocated in

t he FAA ATCSCC shall acquire RUC data fromthe National Centers
for Environnmental Prediction (NCEP) via the FBWG  The NFU
shall provide filtered RUC data to each ITW5 via the IP
Network. The NFU shall be a stand-alone unit, and it shal
report status to its associated | TW PG directly. The NFU
processing time for RUC data shall be less than two (2) m nutes.
Section J of contract nunber DTFAO01l-97-C- 00006 describes the
characteristics of RUC data.

3.1.3.1.8 NMDCRS Acquisition. The |ITW5 shall acquire aircraft
aut onat ed weat her data fromthe FBWG via the | TW5 NFU. The
filtered data, covering 30 m|es beyond each associated | TW5
TRACON area, shall be distributed to each I TWs PG via the IP
Net work. The MDCRS data shall have a higher priority than the
RUC data for filtering and transm ssion. The NFU processing
time for the MDCRS data shall be |less than 30 seconds. Section
J of contract nunber DTFAOl-97-C- 00006 descri bes the
characteristics of MDCRS dat a.

3.1.3.1.9 User Input Data Acquisition. The |ITW5 PG shall accept
i nput entered by ATCT/ TRACON users via the SD to generate the

M croburst Alert and Wnd Shear Al ert Automatic Term nal
Information Service (ATIS) Tinmer Products (i.e., Table 4 Itens
1.d.(1) and 1.d.(2)), and the Runway Confi guration product
(i.e., Table 4 Item 12).

3.1.3.1.10 ASR-11 Weather Data Acquisition. The |ITW5 shal
acquire digitized weather radar data from associ ated ASR-11s
listed in Section J of contract nunber DTFAO1l-97-C-00006.

3.1.3.2 Product Generation. The |ITW5 shall generate the weather
products in Table 4 in accordance with (I AW the al gorithm
description contained in DOT/ FAA/ ND-95/11. For |ocations where
the SD and PG units are co-located (i.e., physically located in
the sane facility), the tinme duration to carry out the conbined
functions of product generation, comrunication, and product

di splay for each product shall be |ess than the maxi num

al l owabl e | atencies defined in Table 4. For |ocations where the
SD and PG units are not co-located, conbined function |atencies
shal |l correspond to that for co-located units, excluding the
time duration required for communi cati ons between the units.
Product latency is nmeasured fromthe tine of the applicable
event (i.e., receipt of data by the I'TW5 or clock event), to
the tinme of display or availability for product dissem nation,
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associated wth the initialization of an algorithm
where it can produce its first output).

products that are displayed only
| at ency excludes the tinme required for the
and for the systemto recognize, the action.

in Tabl e 4 excludes the
product (i.e.,

to the point

time

Table 4. | TW5 Products and Latency Ti nes
Noni nal Maxi mum S
Updat e Begi nni ng of
I[tem Pr oduct Updat e Basi s Al | owabl e Lat ency Peri od
I nterval Lat ency
1. W nd Shear
a. M crobur st
Det ecti on/ Predi ction
Det ecti on Conponent 1 mn* TDWR 15 sec End of TDWR
m cr obur st m cr obur st
surface surface scan
scan** recei ved**
Predi cti on Conponent 2.5 mn* TDWR 30 sec End of hi ghest
vol ume el evati on scan
sweep in TDWR vol une
sweep
recei ved**
b. Gust Front Detection
and For ecast
Initial Detection 5 mn* TDVWR 5 mn End of second
and For ecast vol ume Gust Front
scan 360° in TDWR
vol ume scan
recei ved**
Posi ti on updat es 1 mn d ock 15 sec d ock
based on forecast
c. Ribbon Display Alerts
9 sec,if < LLWAS 15 sec LLWAS dat a
or = 15 recei ved
Phase 111 LLWAS sensors *
Conponent
14 sec, if
> 15
sensors *

M cr obur st Conponent

(Same as 1la.)

(Same as 1la.)

Gust Front Conponent

(Same as 1b.)

(Same as 1b.)
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Nom nal Maxi mum .
Updat e Begi nni ng of
I[tem Pr oduct Updat e Basi s Al | owabl e Lat ency Peri od
I nterval Lat ency
1. d. Tinmers
(cont.) R . .
(1) Mcroburst Alert 1 mn d ock 5 sec Ri bbon Di spl ay
Aut omatic Term nal Al ert or user
I nformati on Service i nput
(ATIS)
(2) Wnd Shear Alert 1 mn d ock 5 sec Ri bbon Di spl ay
ATI S Al ert or user
i nput
(3) Gust Front I npact 1 mn d ock 5 sec Qust Front
position
updat e
2. Qust Front Wndshift Estimate
a.Initial Wndshift 5 m n* TDWR 5 mn End of second
Esti mat e vol une Qust Front
scan 360° in TDWR
vol ume scan
recei ved**
b. Positi on updates 1 mn d ock 15 sec d ock
based on forecast
3. Preci pitation
a. 5 nm Range 1 mn* TDWR 1 mn End of TDWR
Preci p. Preci p. scan
scan** recei ved**
b. TRACON Range 30 sec* ASR 30 sec Newest ASR
weat her
pr oduct
recei ved
c. 100 nm Range 5 m n* NEXRAD 1 mn NEXRAD pr oduct
recei ved
d. 200 nm Range 5 m n* NEXRAD 1 mn NEXRAD pr oduct
recei ved
4. Storm Moti on and Extrapol ated Position
a. 5 nm Range 1 mn* TDWR 1 mn End of TDWR
Preci p. Preci p. scan
scan** recei ved**
b. TRACON Range 1 mn* ASR 30 sec Newest ASR
weat her
pr oduct
recei ved
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Nomi nal Maxi mum Co
Updat e Begi nni ng of
I[tem Pr oduct Updat e Basi s Al | owabl e Lat ency Peri od
I nterval Lat ency
c. 100 nm Range 5 mn* NEXRAD 1 mn NEXRAD pr oduct
recei ved
d. 200 nm Range 5 m n* NEXRAD 1 mn NEXRAD pr oduct
recei ved
5. Storm Cel |l Information
a. 5 nm Range 1 mn* TDWR 1 mn End of TDWR
Preci p. Preci p. scan
scan** recei ved**
b. TRACON Range 30 sec* ASR 30 sec Newest ASR
weat her
pr oduct
recei ved
c. 100 nm Range 5 m n* NEXRAD 1 mn NEXRAD pr oduct
recei ved
d. 200 nm Range 5 m n* NEXRAD 1 mn NEXRAD pr oduct
recei ved
6. ASR Anomal ous Propagati on (AP)
a. Precipitation with AP| 30 sec* ASR 30 sec ASR weat her
Fl agged pr oduct
recei ved
b. AP Al ert 30 sec* ASR 30 sec ASR weat her
pr oduct
recei ved
7. Tor nado
a. Detection 5 m n* NEXRAD 15 sec NEXRAD pr oduct
recei ved
b. Alert 5 m n* NEXRAD 15 sec NEXRAD pr oduct
recei ved
8. Ai rport Lightning Warni ng
Ai rport Lightning 5 sec* NLDN 15 sec NLDN Dat a
V\r ni ng Recei ved
9. LLWAS W nds or Airport

W nd
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Nom nal Maxi mum A
Updat e Begi nni ng of
I[tem Pr oduct Updat e Basi s Al | owabl e Lat ency Peri od
I nterval Lat ency
9 sec,if |[LLWAS 111 15 sec LLWAS dat a
LLWAS |11 2 15 recei ved
sensor s*
14 sec, if
> 15
sensor s*
) Airport Wnd
10 sec* | ASSB via | 15 sec | data received
Airport Wnd TDVR
10. Term nal W nds
a. Gidded Wnd Field 5 mn d ock 2 mn d ock
until ready
to
di ssem nate
b. Wnd Profile 5 mn d ock 2 mn d ock
11. Term nal Weat her Text Message
a. Character G aphics 5 mn d ock 1 mnuntil d ock
ready to
di ssem nate
b. Text 1 mn d ock 1 mn d ock
12. Runway Confi guration
Runway Confi guration n/ a n/ a 10 sec Ti me of
unti | operator entry
distributed
to all
di spl ays
13. Term nal Convective
Weat her For ecast
(TCWF)
Term nal Convective 5 mn d ock 5 nmn d ock
Weat her For ecast
(TCWF)

*Time i S nom na
ext er nal

sensor.

because act ual

update is triggered by an

** Determ ned by nonitoring the TDWR Scan Strategy and the
status of the TDWR Base Data Message contents shown in figure

3.2-2 of NAS-1C-31058603. The end of each el evation scan
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monitored by the ECE (end of elevation) bit. The Scan Strategy
is site adaptable for each TDWR and is provided as G-l

Note to Table 4: The nom nal update intervals shown correspond
to the fastest scanning nodes of the TDWR and the NEXRAD. TDWR
vol ume scans al ways take approximately five m nutes, but vol unme
sweep intervals vary fromtwo and one-half (2.5) mnutes to five
(5 mnutes; a volune sweep is a sanpling of the coverage vol une
over a range of elevation angles fromthe | owest to the highest,
and may occur nultiple tines per volune scan. The TDWR surface
scan update interval varies fromone (1) mnute to five (5)

m nutes. The NEXRAD vol une scan (i.e., and hence NEXRAD
product) update rate varies fromfive (5) mnutes to el even

m nut es.

3.1.3.3 Display and CHI. The top level requirenents for

Di splay and CH are described in this section. The detailed
requi renents for Display and CH for the product display
operati onal nodes are contained in DOT/ FAA/ ND-95/10. The I TW5
shall neet the requirenents specified in DOI/ FAA/ ND- 95/ 10.

3.1.3.3.1 SD

3.1.3.3.1.1 Product Display. The displayable products |isted
in Table 4 shall be displayed on the SD | AW DOT/ FAA/ ND- 95/ 10.

3.1.3.3.1.2 Input Device. The SD shall accept operator command
inputs froma three-button track-ball, a three-button nouse, or
a keyboard. Only operator command inputs fromeither a three-
button track-ball or a three-button nouse shall be accepted for
t he operator commands specified in DOI/ FAA/ ND- 95/ 10, unl ess

ot herw se specified.

3.1.3.3.1.3 Start-up Characteristics. The SD shall require no
nore than one (1) action for power turn on to the Product
Display | TW5 Operational Mde. |If that node is not avail abl e,
the | TWs shall automatically initialize to the next avail able
| ower priority node as specified in Section 3.1.2.3.1

3.1.3.3.1.4 Display Configurability. The organization of
information on the display shall be configurable as specified in
DOT/ FAA/ ND- 95/ 10.

3.1.3.3.1.5 Mode Indication. The SD shall indicate the Product
Ceneration Mode and the Product Display Operational Mde as
specified in DOI/ FAA/ ND-95/10. The SD shall indicate the status
of each associated TDWR as specified in DOI/ FAA/ ND- 95/ 10.

3.1.3.3.1.6 Print Capability. The SD will provide printer
output to an I TW5 network printer. The |ITW5 network printer
shal | provide high-resolution color output for all |ocal SDs.
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3.1.3.3.1.6.1 SD Processing. Upon operator conmand entry from
the SD, the I TW5 shall generate the printer output required to
produce a hard copy color image of the currently displayed SD
color inmage. The SD shall be capable of directing the captured
image to the | TW5S network printer when the printer is avail able
to the SD. The hard copy of the displayed SD col or i nage shal
contain the data date/tine or el apsed tine.

3.1.3.3.1.6.2 COIS Printer Qutput Characteristics. The COIS
characteristics of the ' TWs network printer shall be as foll ows:
a. Color print resolution no |less than 600 x 600 dots per
i nch;
b. Qutput rate no |l ess than 4 col or pages per m nute;
c. Postscript 3 Format.

3.1.3.3.1.7 Commands for Product D splay Operational Mde. In
the Product Display Operational Mdes, the SD shall execute
operator comrands specified in DOT/ FAA/ ND-95/10. These conmands
i ncl ude sel ecting product display options and di splay products,
choosi ng background maps, setting the countdown tiner, and
printing a display inmage. Wth the exception of editing runway
configurations, the D splay Support Commands (Section
3.1.3.3.6.1) are not specified in DOT/ FAA/ ND- 95/ 10.

3.1.3.3.1.7.1 Command Response Tine. For the operator
commands, the response tine fromconpletion of command entry
until the results of that command are displayed shall be | AW
DOT/ FAA/ ND- 95/ 10.

3.1.3.3.1.7.2 Conmand Availability. Operator commands which are
passwor d- prot ect ed and operator conmands available to the user
according to the SD configuration shall neet the requirenents
speci fied in DOI/ FAA/ ND- 95/ 10.

3.1.3.3.1.8 Tine Display. The SD shall display tinme as foll ows:
a. current date and time during | TW5 Product Display
oper ati onal nodes;
b. actual event date and tinme during playback of SD
archive data or PG recorded i nput data; and
c. elapsed tinme fromthe beginning of the scenario during
certification test scenari os.

3.1.3.3.2 Ribbon Display

3.1.3.3.2.1 Product Display. Specific products listed in
Tabl e 4 shall be displayed on the RBDT | AW DOT/ FAA/ ND- 95/ 10.

3.1.3.3.2.2 Audible Alarns. The Ri bbon Display audible al arm
shall neet the requirenents specified in DOI/ FAA/ ND- 95/ 10.
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3.1.3.3.2.3 D splay Blanking Conditions. The RBDT screen shall
be bl anked and an equi pnment status nmessage di spl ayed when all
RBDT sources are non-operational due to a failure.

3.1.3.3.3 Product D splay TDWR Operational Mde. Wen the SD
and associ ated RBDIs (with the exception of the conditions
defined in Section 3.1.2.3.2.3) are operating in Product D splay
TDWR Operational Mde, the SD and/ or associ ated RBDIs (with the
exception of the conditions defined in Section 3.1.2.3.2.3)

shall performthe follow ng functions:

a. The SD shall acquire data directly fromthe TDAR (RPG. The
SD shall neet the requirenents specified in the TDWR to | TWS
| RD Part 2, NAS-1R-31052514. The SD processing tinme shall be
| ess than or equal to the SD processing tinme when products
are acquired directly fromthe PG

b. The SD and associ ated RBDIs (with the exception of the
conditions defined in Section 3.1.2.3.2.3) shall display TDWR
products (i.e., including LLWAS data) as specified in
DOT/ FAA/ ND- 95/ 10.

3.1.3.3.4 Product Display LLWAS Operational Mbde. Wen the SD
and associ ated RBDIs (with the exception of the conditions
defined in Section 3.1.2.3.2.3) are operating in Product D splay
LLWAS QOperational Mde, the SD and/or associated RBDIs (with the
exception of the conditions defined in Section 3.1.2.3.2.3)

shall performthe follow ng functions:

a. The SD, in the same manner as the TDWR Di splay Functi onal
Unit (DFU), shall acquire data directly fromLLWAS II1 | AW

1) The SDs in the ATCT shall have the capability to accept
and di splay products fromthe LLWAS Il whenever TDWR i s
i n mai nt enance node or TDWR al phanuneric/graphic data is
unavai l abl e. The SD processing tine shall be |less than or
equal to the SD processing tinme when products are
acquired directly fromthe PG

2) The LLWAS 11l to DFU interface defined in the TDWR LLWAS
Interface Control Docunent (1CD) Build 5, NAS-IC
31053102.

b. The SD and associ ated RBDIs (with the exception of the
conditions defined in Section 3.1.2.3.2.3) shall display
LLWAS 111 acquired data | AW DOT/ FAA/ ND- 95/ 10.

3.1.3.3.5 Product Display Mintenance Mode. |In Product D splay
Mai nt enance Mode, the SD shall indicate that it is in the
Product Display Mi ntenance Mode.
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3.1.3.3.6 D splay Support Function. Each ITW5 shall provide a
di spl ay support function that allows the user to enter display
support commands at the SDs and MDT. |If the execution of a

di spl ay support command wi ||l cause a change in the Product

Di spl ay Mode, | TWS shall request confirmation fromthe user that
it is acceptable to change nodes prior to the node switch. |TW5
shall require the entry of a password to permit a user at the SD
to gain access to the display support commands. | TWS shal

require the entry of a password (Section 3.1.3.5.6) to permt a
user at the MDT to gain access to the display support commands.

| TW5 shal | accept entry of nultiple display support comrands

Wi thout requiring the re-entry of the display support password.
The access by an SD to sets of display support commands shall be
determ ned by adaptation paraneters.

3.1.3.3.6.1 D splay Support Commands. The ITW5 will provide
the foll ow ng display support conmands.

a. Reserved.
b. Reserved.

c. Change Password. Upon execution of the command fromthe
SD or MDT, users shall be able to change their password.
This command shall apply globally to all associated SDs
and t he MDT.

d. Reserved.

e. Set Runway Control. Upon execution of the command from
the SD or MDT, users shall be able to allow or disallow
the availability of a runway to be included in any
runway configuration on the SD. This command shall apply
globally to all associated SDs.

f. Edit Alarm Timeout. Upon execution of the command from
the SD or MDT, users shall be able to edit the RBDT
default values for the foll ow ng:

(1) Al phanuneric Alarm Period as specified in
DOT/ FAA/ ND- 95/ 10;

(2)Blanking Alarm Period (i.e., valid range 5-300
seconds (sec); default is 5 sec); and

(3)Watchdog Tinmer Interval (i.e., valid range 18.25
sec-77.8 mnutes (mn); default is 54.75 sec).

The Edit Al arm Ti neout command shall apply globally to
all associ ated SDs.
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g. Edit Runway Configurations. Upon execution of this
command fromthe SD or MDT, users shall be able to edit
the runway configuration information as specified in
DOT/ FAA/ ND- 95/ 10.

h. Archive Retrieval. Upon execution of this command from
the SD, users shall be able to playback archived
products as specified in Section 3.1.3.5.2.

i. Transfer of Archive Data To Renovabl e Media. Upon
execution of this command fromthe SD, users shall be
able to copy a portion of the product archive to
renmovabl e media. The use of this command at a given SD
shal | be i ndependent from ot her SDs.

J. Transfer of Archive Data From Renovabl e Media. Upon
execution of this command fromthe SD, users shall be
able to retrieve a portion of the product archive from
renovabl e nedia and copy it to disk. The use of this
command at a given SD shall be independent from al
ot her SDs.

3.1.3.3.6.2 Display Support Response Indication. The SD shal
di splay an indication of command execution for display support
commands whose response tinme from conpletion of command entry to
di spl ayed results is equal to or greater than three (3) seconds.

3.1.3.4 Product D ssemnation. The ITW wll dissen nate
weat her products to external systens | AWthe applicable
interface docunents and as described in the follow ng
subsecti ons.

3.1.3.4.1 External User Products. The ITW will generate 2
types of product sets, each consisting of a defined nunber of
products from Table 4. Each user will be provided one product
set. The I TW5 shall provide product sets to external users, as
specified by site adaptabl e addresses.

3.1.3.4.1.1 External User One. The external user one product
set shall contain all |ITW5 products. The I TWs wi Il provide
external user one products only fromthe | TWs PG (router)
directly. The I TW5 shall provide output and connectivity for one
external user one.

3.1.3.4.1.2 External User Two. The external user two product
set shall contain only products which may be displayed (Tabl e 4,
Products 1-9, 10b, 11b, and 12-13). The ITW5 will provide
external user two products locally fromthe | TW5 PG router
directly, and renotely to the Vol pe National Transportation
System Center (Vol pe) server. Connectivity of those users to
Vol pe is not covered by this specification. The |ITW5 shall be
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capabl e of providing output and connectivity for 3 sinultaneous
external users two, including Vol pe.

3.1.3.4.1.3 Protocol s.

a. Data transm ssion between the PG and the user (including
Vol pe) shall be: 1) in accordance with RFC-793 (TCP); and
2) in accordance with RFC 791(I1P).

b. Data transm ssion between the PG router and the | ocal
(intra-facility) user shall be via Ethernet as specified in
RFC- 894 and | EEE 802. 3.

c. Data transm ssion between the PG router and other |ocal
(direct connection) users shall be as specified in RFC 1661
and RFC- 1662 (Point-to-Point protocol (PPP)). The

el ectrical, nechanical, and signaling characteristics of
the PG router interface to the I ocal LINCS node shall be

| AW El A- 530A.

d. Data transm ssion between the PG router and the GFE I P
Net wor k router (supporting Vol pe) shall be via Ethernet as
specified in RFC-894 and | EEE 802. 3.

e. For PG locations where there is no GFE | P network
router, data transm ssion between the PG router and the
remote (ARTCC) GFE I P network router (via LINCS) shall be
as specified in RFCG- 1661 and RFC-1662. The el ectrical,
mechani cal, and signaling characteristics of the PG router
interface to the local LINCS node shall be | AW El A- 530A.

3.1.3.4.2 Data Link User. The |ITW5 shall dissem nate Term nal
Weat her Text Messages (Table 4, Products 1la and 11b), as
specified by site adaptable addresses, to the Data Link User via
NADI N-11 PSN.

3.1.3.5 System Control and Support.

3.1.3.5.1 Product Archiving. 1In all product display

operati onal nodes, |ITW5 shall store, w thout user intervention,
15 days of the data required to recreate the weat her products
whi ch coul d have been presented on a SD, and the products which
wer e di spl ayed on each of the RBDTs. The archive data shal
include, but is not limted to, displayable products on the SD
and RBDT, displayable data, system status nessages, and field-
settabl e adaptation paraneters. All archive data shall be
tagged wth Julian date; and Universal Coordinated Tinme (UTC)
hour, m nute, and second of generation. |TW5 shall retain
archive data during power |oss and mai ntenance activities.

3.1.3.5.2 Playback of Archived Products. The |ITW5 shall be
capabl e of displaying any archived data on the SD and RBDT.
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Pl ayback shall be controllable fromthe SD. Playback at a given
SD shall be independent from other SDs. The playback capability
shall allow the print command (Section 3.1.3.3.1.7), and
operator comrands specified in DOT/ FAA/ ND-95/ 10 entered fromthe
SD, to exercise all SD options throughout the playback.

Pl ayback shall be perfornmed w thout changi ng the Product

Gener ation node.

3.1.3.5.3 Input Data Recording. The ITW5 shall continuously
store on line the latest six (6) hours of all data and products
acquired, AW Section 3.1.3.1 and subsections, w thout user
pronpting. Al recorded data shall be tagged with the UTC date
and tinme (to the second) of acquisition.

3.1.3.5.4 Recorded Input Data Transfer. The |ITW5 shall provide
the capability to transfer recorded input data to a
transportabl e el ectronic storage nmedium in response to a
command fromthe MDT. This shall be acconplished w thout
changi ng the product generation node. The MDT shall provide a
conti nuous display indication of the conpletion percentage
(e.g., 10% 50% of the transfer operation.

3.1.3.5.5 Playback of Recorded Input Data. The |ITW5 shall be
capabl e of performng all product generation using as input the
data and products recorded as specified in Section 3.1.3.5.3.
Thi s processing shall be controllable fromthe MDT, and shall be
possi bl e only during Product CGeneration Miintenance Mde.

Pl ayback of recorded i nput data shall be capable of supporting
both an on-1ine storage device and a transportabl e storage

medi um

3.1.3.5.6 Access to the System The |ITW5 shall prevent
unaut hori zed access by external users. The |ITW5 shall have
three (3) levels of access via the MDT and SD, as foll ows:

a. the supervisory |evel

b. the maintenance |evel, and

c. the display support |evel.
3.1.3.5.6.1 Supervisory Level Access. The supervisory |evel
password shall allow access to the nai ntenance/ system control

functions. Supervisory |evel access shall provide the
capability to nodify all passwords.

3.1.3.5.6.2 Miintenance Level Access. The mai ntenance |evel
password shall only allow access to the mai ntenance/ system
control functions, including the RVS/NIMS interface functions.
The | TW5 shall be capable of allow ng individual access based on
uni que user nanme and associ ated uni que i ndivi dual passwords.
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3.1.3.5.6.3 Display Support Level Access. The display support
| evel access is specified in Section 3.1.3.3.6.

3.1.3.5.6.4 Password Characteristics. The |ITW5 shall use a
m ni mum of ei ght characters for each password. The passwords
shal |l be case sensitive. Stored passwords shall be secured
usi ng encryption provided by the operating system

3.1.3.5.6.5 Security Banner.

3.1.3.5.6.5.1 Display Devices. The |ITW5 shall display the I TWS
banner at the I TW5 display device in conjunction with the | og-on
process.

3.1.3.5.6.5.2 Banner Characteristics. The ITW5 shall display
t he banner using at |east 14-pitch font. The banner shall
remai n di splayed for at | east 30 seconds or until action is
taken by the display user.

3.1.3.5.6.5.3 Banner content. The | TW5 banner shall contain
the follow ng content:

*WARNING*WARNING*WARNING**

This is a Federal Aviation Administration (FAA) computer system. FAA
systems, including all related equipment, networks, and network devices
(specifically including Internet access) are provided for the processing of
official U.S. Government information. Unauthorized access or use of this
computer system may subject violators to criminal, civil, and/or
administrative action.

All information on this computer system may be intercepted, recorded,
read, copied, and disclosed by and to authorized personnel for official
purposes, including criminal investigations. Access or use of this
computer system by any person, whether authorized or unauthorized,
constitutes consent to these terms.

*WARNING*WARNING*WARNING**

3.1.3.5.7 Logging of System Qperations. The |ITW5 shal
continuously generate and maintain a | og of the | atest 24 hours
of the follow ng system events except for access | ogging events
(a and g below) which shall be nmaintained for the |latest 15
days:

a. MDT and SDI og-on, log-off, and all unsuccessful |o0g-on
attenpts with three or nore tines in 15 m nutes;

b. System state and node changes;
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c. Hardware, software, and conmuni cations errors detected,
d. Hourly summary of average, m ninum and maxi num resource
utilization (i.e., Central Processing Unit (CPU)
menory, and storage);

e. Problems with the tineliness of products (as determ ned
by products exceeding | atencies or expiration tines) ;

f. Changes to field settable adaptation;
g. Log-on and log-off to the operating system
3.1.3.5.7.1 Log Contents. For each event, the |og shal

contain the UTC date and tine (to the second) of occurrence and
the identification of the originator.

3.1.3.5.7.2 Hard Copy of System Log. The ITW5 shall wite a
copy of the systemlog to the MDT printer port upon comrand
entered at the MDT.

3.1.3.5.7.3 Display of SystemLog. The |ITW5 shall display the
system | og at the MDT upon operator request. The |TW5 shal
provide the option of displaying the log as it is updated or in
static form This shall be acconplished w thout changing
product generation node.

3.1.3.5.7.4 Log Storage. The ITW5 shall maintain the log on the
hard drive. The |log shall not be purged if the power fails or if
t he operating systemor application software crashes.

3.1.3.5.8 System Ti ne

3.1.3.5.8.1 UTC Acquisition. The |ITW5 shall extract UTC from
t he TDWR Base Dat a.

3.1.3.5.8.2 System Tinme Synchroni zation. The | TW5 shal
synchroni ze its systemtine with the UTC received fromthe TDWR

3.1.3.5.8.3 System Tine Accuracy. The |ITW5 shall maintain
systemtinme accurate to wthin one (1) second of the received
TDWR UTC.

3.1.3.5.8.4 Manual Set Tine Conmand. The I TW5 shall have the
capability to allow operator entry of the date and tinme via the
MDT.

3.1.3.5.9 Site Adaptation. The |ITW5 shall have the capability
to display and nodify field-settable adaptation data at the MOT
and/or SD, including at |east those which are shown in Table 5.
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| TW5 shall have the capability to display and nodify user-
settabl e adaptation data at the SD. The | TW5 shall have the
capability to display and print sets of adaptation data at the
MDT. The | TW5 shall be capable of saving and restoring both the
default and the nost recent field settable adaptation data input
by the user.

Table 5. Field Settable Adaptation Data

[tem MOT SD
Entry del et ed

NEXRAD choi ce(s) Yes No
TDWR choi ce(s) Yes No
ASRchoi ce(s) Yes No
External User Port Products Yes No
| TW5 NFU Moni toring Yes No
Access to Display Support Commands MDT SD

a. Entry del et ed

b. Entry del et ed
C. change password Yes Yes

d. Entry del et ed
e. set runway control Yes Yes
f. edit alarmtinmeout Yes Yes
g. edit runway configurations Yes Yes
h. archive retrieval No Yes

i transfer of archive data to No Yes
renovabl e nmedi a

j- transfer of archive data from No Yes
renovabl e nedi a

3.1.3.5.10 RMS Function. The ITW5 shall provide RMS functions
as specified in NAS-MD 793A, Sections 3.1.1.1 through 3.10.1
except Sections 3.1.1.1.d, 3.1.1.2, 3.1.2.1.f, 3.1.2.1.q,
3.1.2.1.h, 3.1.3.2.d, 3.2.2.d, 3.2.2.2, 3.2.2.3, 3.2.3.1
3.2.3.2, 3.3.2, 3.3.3, 3.3.4, 3.3.5.a, 3.3.5.b, 3.4, 3.5, 3.8.3,
3.9.4, 3.10.1.b, and 3.10.1.c. Additionally, in Tables 3-1, 3-

1, and 3-111, the tabular entry under the colum headi ng “RMS
Control Mode Definition” related to the RM5 Control Mode of
“Renote” is nodified to “renote control, |ocal and renote
reporting.” 1In Table 3-1, the entry under the col unm headi ng
“Report Maintenance status Notifications to:” related to the RVS
Control Mode of “Renote” is nodified to “MPS and |ocal MDT.” In
Table 3-11, the entry under the col um headi ng “Accept
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Mai nt enance Data Requests from” related to the RV Control node
of “Renote” is nodified to “MPS and |ocal MDT.” In Table 3-111I
the entry under the colum headi ng “Accept Mintenance Control
Commands from” related to the RVMS Control Mdde of “Renote” is
nodi fied to “MPS and |local MDT.” In Table 3-111, the entry
under the colum headi ng “Report Mai ntenance Control responses
and Secondary Responses (M ntenance Data Reports) to:” is

nodi fied to “MPS and | ocal MDT.”

3.1.3.5.11 Reserved.

3.1.3.5.12 SD and Associ ated RBDT Status Reporting.

Tabl e 6. Reser ved.

3.1.3.5.12.1 Status for PG Avail able Condition. To avoid
duplicate reporting of SD and RBDT failures to the RWE by both
| TW6 and TDWR, the SD shall report to the TDWR a status of
"operational" for the SD and RBDT equi pnment and conmmuni cati on

i nks, whenever the PG is availableand operating correctly with
t he MPS.

3.1.3.5.12.2 Status for PG Not Available Condition. The SD
shall report the status of the SD and its associated RBDTs to
TDWR whenever the PG is unavailable or the PG MS interface is
i noperative.

3.1.3.5.13 Reserved.

3.1.3.5.14 Of-Line Storage of System Software. The |TW5
software shall be recoverable froma transportabl e secondary
storage device in the event that a systemrestart or cold start
iI's necessary and software errors are detected.

3.1.4 System Functional Relationships. The relationship
bet ween the functions of the ITW (as specified in Section
3.1.3) are as depicted in Figure 2.

3.1.4.1 Data Verification. |TW5 shall performerror-detection
and correction or re-transm ssion, on data transmtted over

physi cal interfaces between the Product Generation and D spl ay
and CH functions, excluding the RBDT. An error is defined as

t he occurrence of incorrect format or content of the transmtted
dat a.
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Figure 2. | TWS Functional Relationships

3.1.4.2 Rel ati onship between SD and | TW5 Functions. The
followng I TWS functions will be perforned outside of the SD
conponent :

a. Data and Product Acquisition (Section 3.1.3.1),
i ncl uding TDWR Base Data Acquisition (Section
3.1.3.1.2); but excluding TDWR and LLWAS Pr oduct
Acqui sition (Sections 3.1.3.1.2 and 3.1.3.1.3)
supporting TDWR or LLWAS operational nodes, and User
| nput Data Acquisition (Section 3.1.3.1.9);

b. Product Generation (Section 3.1.3.2); and
c. Product Dissem nation (Section 3.1.3.4).
3.1.5 Reserved.

3.1.6 Interface Requirenents

3.1.6.1 Internal Interfaces. The PG shall have the capability
to support nmultiple SDs |ocated in ATCTs, TRACONs, and ARTCCs,

| AW Section J of contract nunber DTFAO01-97-C-00006. Each SD
shal |l have the capability to simultaneously process and display
data fromone (1) or nore PGs, |AW Section J of contract nunber
DTFAO1- 97- C-00006. Each SD shall have the capability to support
a maxi mum of eight (8) RBDTSs.
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3.1.6.1.1 MDT. The ITW5 shall interface with the MDT | AW NAS-
MD- 793A, Sections 3.1.1.1 through 3.10.1 except Sections
3.1.1.2, 3.2.2.2, 3.2.2.3, 3.2.3.1, 3.2.3.2, 3.3.2, 3.3.3,
3.3.4, 3.3.5.a, 3.3.5.b, 3.4, 3.5, 3.8.3, 3.9.4, 3.10.1. b, and
3.10.1.c. The ITW5 shall provide a dedicated ethernet port for

interfacing wwth the MDT. The MDOT will consist of a | aptop
personal conputer.

3.1.6.1.2 SD Comruni cations. The I TWs6 PGwi Il interface with
the | TW5 SD as foll ows:

a. Data transm ssion between the PG and SD shall be in
accordance with RFC-793 (TCP). Data transm ssi on between
the PG and the SD shall be in accordance with RFC
791(1P) .

b. For the local SD configuration, data transm ssion
bet ween the PG and SD shall be via Ethernet as specified
in RFC-894 and | EEE 802. 3.

c. For the renote SD configuration, data transm ssion shall
be via the Ethernet fromthe PG router to the | ocal GFE
| P Network router as specified in RFC-894 and | EEE 802. 3.

d. For the renote SD configuration, data transm ssion
between the SD router and the renote (TRACON) GFE | P
network router (via LINCS) shall be as specified in RFCG
1661 and RFC- 1662.

e. For the renote SD configuration, the electrical,
mechani cal, and signaling characteristics of the
interface to the local LINCS node shall be | AW ElI A-530A.

3.1.6.1.3 Interface to RBDT. The SD shall interface to the
RBDT | AW APD- 250MD45/ APD- 250MD60, Pl asma Di spl ay Monitor/ Al arm
System I nstructi on Manual .

3.1.6.1.4 Archive Data Recorder. The |ITW5 shall have a 2-way
interface for recording and playback with the Archive Data
Recorder using a Snall Conputer Systens Interface (SCSI)-I1-type
interface, or another interface as approved by the Governnent
Contracting Oficer.

3.1.6.1.5 Input Data Recorder. The ITW5 shall interface with
the Input Data Recorder using a SCSI-I1-type interface, or
anot her interface as accepted by the Governnent Contracting
Oficer.

3.1.6.1.6 Input Data Port. The |ITW5 shall provide one (1)
i nput data port in the sane format and configuration as the
| nput Data Recorder.
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3.1.6.12.7 I TW5 NW5 Filter Unit (NFU). Each | TWS shal
interface with the I TW5 NWs Filter Unit (NFU)
a. Data transm ssion between the PG and NFU shall be in
accordance wwth RFC-793 (TCP). Data transm ssion between
the PG and the NFU shall be in accordance with RFC 791

(1P).

b. Data transmi ssion shall be via the Ethernet fromthe PG
router to the local GFE I P Network router as specified
in RFC-894 and | EEE 802. 3.

c. For PG locations where there is no GFE | P network
router, data transm ssion between the PG router and the
remote (ARTCC) GFE I P network router (via LINCS) shal
be as specified in RFC- 1661 and RFC-1662. The
el ectrical, nechanical, and signaling characteristics of
the interface to the GFE I P network shall be | AW El A-
530A.

d. Data transm ssion shall be via the Ethernet fromthe NFU
to the local GFE I P Network router as specified in RFCG
894 and | EEE 802. 3.

3.1.6.1.8 Network Printer. The SD shall interface to the
Network Printer via the |ocal ethernet connection as specified
in RFC-894 and | EEE 802.3. The interface shall be in
accordance with RFG-793 (TCP). The interface shall be in
accordance wth RFC- 791 (I1P).

3.1.6.2 External Interfaces. The ITWS will interface with the
foll ow ng external systens to receive and di ssem nate data and
product s.

3.1.6.2.1 TDWR The I TW5 shall interface with the TDAR | AW
NAS- | R- 31052514 (Parts 1 and 2) except that in Part 2, Section
3.2.1.3.5 and Section 3.2.2.6 and its subsections do not apply
to | TW&.

3.1.6.2.2 ADAS. The ITW5 shall interface with the ADAS | AW
NAS- | G- 25082514 via NADI N-11 PSN.

3.1.6.2.3 NEXRAD. The ITW5 shall interface with the NEXRAD
radar | AW Interface Control Document for RPE Associ ated PUP
(Docunment Nunber 2620001A).

3.1.6.2.4 ASR-9. The ITW5 shall interface with the ASR-9 radar
| AW NAS- | R- 34032514.

35



FAA- E- 2900E
Sept ember 30, 2003

3.1.6.2.5 ASR-11. The ITW5 shall interface with the ASR-11
radar | AW NAS- | R- TBD.

3.1.6.2.6 Data Link User. The | TW5 shall interface with the
Data Link User AWNAS-1C-TBD via NADIN-11 PSN with the
foll om ng exception:

a. |TWs will not send TDWR Product and Status nessages or
their equivalent over this interface.

3.1.6.
NADI N-

2.7 NADIN-II PSN. The ITW5 shall interface with the
1 PSN | AW NAS-| G 43020001.

3.1.6.2.8 FBWG The |ITW5 NFU shall interface with the FBWG
| AW NAS- | R-94142514.

3.1.6.2.9 LLWAS. The I TW5 SD shall interface with the LLWAS |1
| AW NAS- | C- 31053102 with the foll ow ng exceptions:

a. The point of demarcation for I TW6 is the | TW SD instead
of the TDWR DFU.

b. The LLWAS Il does not have an interface with the | TW5
SD.

3.1.6.2.10 ARTCC SD. The ITW5 PG shall interface with the
ARTCC SD as fol |l ows:
a. Data transm ssion between the PG and SD shall be in
accordance wwth RFC-793 (TCP). Data transm ssion between
the PG and the SD shall be in accordance with RFC 791

(1P).

b. Data transmi ssion shall be via the Ethernet fromthe PG
router to the local GFE I P Network router as specified
in RFC-894 and | EEE 802. 3.

c. For PG locations where there is no GFE | P network
router, data transm ssion between the PG router and the
remote (ARTCC) GFE | P network router (via LINCS) shall
be as specified in RFC- 1661 and RFC-1662. The
el ectrical, nechanical, and signaling characteristics of
the interface to the GFE I P network shall be | AW El A-
530A.

d. Data transm ssion shall be via the Ethernet fromthe SD

to the local GFE I P Network router as specified in RFC
894 and | EEE 802. 3.
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1.6.2.11 NIMS. The ITW PG shall interface with NIM in
ccordance with NAS-MD 790, SCN-1 except Sections 3.2.2.3,

4.4, 3.5.1, 3.5.4, 3.5.5, 3.7.2, 3.7.3, 3.7.4, 3.7.8, and
7.9. The demarcation point wll be at the local PG facility.

3
a
3.
3.

3.2 System Characteristics

3.2.1 Physical Requirenents

3.2.1.1 Weight Distribution. The weight of the |ITW5 equi pnent
shal | not exceed those values specified in Table 3-1 of NAS- IR
63002514.

3.2.1.2 Dinensional Constraints. The physical dinensions of the
| TW5 equi pnrent shall not exceed those val ues specified in Table
3-1 of NAS-I1R-63002514.

3.2.1.3 Maintenance Access. Equipnent units shall provide
front and rear access as needed for maintenance and repair
activities. The distance required for front and rear maintenance
access between the rows of equipnent units shall be | AWNAS-IR-
63002514.

3.2.1.4 Durability. The structural strength and rigidity of
t he equi pment units shall be such that conmmon carrier handling
i n | oadi ng, shipping, unloading, and setting into position for
installation shall not cause damage to any | TW5 conponent nor
deformation to the equi pnent units.

3.2.1.5 Electrical Power Requirenents. The electrical power
requi renents for the ATCT and TRACON equi pnent shall conmply with
NAS- | R- 63002514, Section 3.2.2 and subsections. The electrical
power requirements for the ARTCC equi pnent shall conply with
NAS- | R- 61002514, Section 3.2.2 and subsections. | TWS power

di stribution requirenents shall be as described bel ow

a. Each equi pnment unit, except for the SD, shall be provided
with a single circuit breaker for supply-power overl oad
protection, as well as a visible circuit-breaker
indicator. The circuit breaker shall conply with the
requirenents for electrical overload devices as outlined
in FAA-G 2100, Section 3.3.1.3.2.1

b. Each equi pnent unit shall provide for the distribution of
el ectrical power within the unit.

c. Design of the I TW5 shall be such that the renoval of

power from any conponent cannot danage any ot her
conponent .

37



FAA- E- 2900E
Sept ember 30, 2003

3.2.1.6 Electrical Power Loss

3.2.1.6.1 Electrical Power Loss of 30 Seconds or Less. The

| TW5, including displays, shall not be affected by a power | oss
of 30 seconds or |ess when operating in an environnment using
essential power.

3.2.1.6.2 Electrical Power Loss of Geater than 30 Seconds.

Di spl ays shall restore thenselves to the highest priority
Product Display Operational Mde (defined in Section 3.1.2.2.1)
avail able, with automati c node sel ection enabled, no nore than
five (5) mnutes after restoration of electrical power.

3.2.1.7 SD Requi renents

3.2.1.7.1 Size. Unless specified otherwise in contract nunber
DTFAO1-97- C- 00006, the view ng screen of the SD shall be as
descri bed bel ow.
a. The ATCT SD shall be at |least 18 inches neasured
di agonal | y.
b. The TRACON Operations Room and ARTCC SDs shall be at | east
24 inches neasured diagonally.
The outline dinensions of the SDs shall be as specified in NAS-
| R-63002514 and NAS-1R-61002514.

3.2.1.7.2 Proximty of Input Device. Al SD input devices
(keyboard, track-ball, and nouse) shall be able to operate at a
di stance of at least five (5) feet fromthe SD nonitor.

3.2.1.7.3 Brightness Control. The SD shall have a brightness
control

3.2.1.7.4 Contrast Control. The SD shall have a contrast
contr ol

3.2.1.7.5 Color. The SD shall have a color palette | AW
DOT/ FAA/ ND- 95/ 10.

3.2.1.7.6 Character and Synbol Sizes. Character and Synbol
sizes shall neet the requirenents in DOI/FAA/ ND- 95/ 10.

3.2.1.7.7 Viewability. The SD view ng screen shall be visible,
fromthe front w thout obstructions caused by the SD casi ng.

The SD view ng screen shall be capable of being tilted 05
degrees (deg) forward and 15 deg backwards about the horizontal
axi s.

3.2.1.7.8 D splay Technol ogy. The SD shall use a non-
interlaced display technology. The SD shall have a m ni mum
refresh rate of 67 Hz.

38



FAA- E- 2900E
Sept enber 30, 2003

3.2.1.7.9 D splay Resolution. The m ninmumresolution of bit
graphics display shall be 1280 (horizontal) by 1024 (vertical)
pi xel s.

3.2.1.7.10 Lum nance. \Wen viewed perpendicular to the view ng
screen, the lum nance of the SD white screen shall be at | east
230 candel a/ square neter in a dark anbient and in a 450 foot-
candl e anbi ent.

3.2.2 Environmental Conditions. The SD to be installed in the
ATCT and the SDs and the PGto be installed in the TRACON shal
conply with NAS-IR-63002514, Section 3.2.3 and subsections. The
SDs to be installed in the ARTCC shall conply with NAS-IR-
61002514, Section 3.2.3.

3.2.3 Materials, Processes, and Parts. "Internal interfaces"
are defined as those interfaces between physical equi pnent
Wthin ITW. |TW5 parts and materials shall neet the foll ow ng

requi renents w thout nodification of any comrercial off-the-
shel f (COTS) physical equipnent within | TWS:

a. FAA-G 2100, Section 3.3.1.1.3 Flammble Mterials;

b. External and internal interfaces shall neet FAA-G 2100,
Section 3.3.1.3.3 Electrical Connectors and subsecti ons,
excl udi ng Subsection 3.3.1.3.3.2, and shall neet Section
3.3.5.1.12 El ectrical Connectors;

c. FAA-G 2100, Section 3.3.1.3.6 Printed Wring Board
Modi fi cati on;

d. Reserved,

e. Reserved,

f. Reserved;

g. External and internal interfaces shall nmeet FAA-G 2100,
Section 3.3.1.3.10 Wring and subsections excl udi ng
Subsections 3.3.1.3.10.1, 3.3.1.3.10.4, 3.3.1.3.10. 16,
3.3.1.3.10.17a, 3.3.1.3.10.17b;

h. Section 3.3.1.3.10.20 Fi ber Optics; and

i. Fastener hardware shall neet FAA-G 2100 Secti on
3.3.1.4.3 Fastener Hardware and subsecti ons.

3.2.4 Electromagnetic Conpatibility. The ITW5 shall be
i npl emented in conpliance with FAA-G 2100, Section 3. 3. 2.

3.2.5 Workmanshi p. Wrkmanship shall be | AWM L- HDBK- 454,
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3.2.6 Interchangeability. Al |ITW equi pnment and parts
supplied by the Contractor that are interchangeable or
repl aceabl e shall conformto FAA-G 2100, Section 3.3.4.

3.2.7 Personnel Safety and Health. Al |ITW5 equi pnent shall be
desi gned and constructed so that the potential for personal
injury during installation, operation, and maintenance is

m nimzed. The ITW5 shall be designed | AW FAA-G 2100 Section
3.3.5 and subsecti ons.

3.2.8 Human Engineering. Al |ITW conponents shall neet the
requi renments of FAA-G 2100, Section 3.3.6 and subsecti ons.
3.3 Processing

3.3.1 Not used.

3.3.1.1 Commercially Available Software (CAS). The use of
comercially avail able software (CAS) is encouraged provided
prior Governnment Contracting Oficer's approval is granted.

3.3.1.2 Not Used.
3.3.1.3 Not Used.
3.3.1.4 Software Revisions. The |ITW5 shall have the capability

to accept system software revisions fromtransportable
el ectroni c nedi a.

3.3.2 Reserve Requirenents. Each |ITW5 PG NFU and SD
processi ng resource shall neet the follow ng reserves while | TW5
is ingesting and processing, wthout perform ng |oad shedding, a
Government furni shed "worst case" weather scenario and neeting
all requirenments of this specification. The "worst case"
scenario is provided in Section J of contract nunmber DTFAO1l-97-
C-00006. The I TWS shall nmonitor the CPU and nenory reserve.

3.3.2.1 CPU Uilization. |TWs shall contain sufficient
processing reserve capacity so that the nean utilization over
any 5-minute interval does not exceed 75 percent of the maxi num
processi ng capacity.

3.3.2.2 Menory Uilization. | TWs shall contain sufficient
menory reserve capacity so that nmenory utilization does not
exceed 75 percent of the maxi num nmenory capacity.

3.3.2.3 Storage Utilization. |ITW shall contain sufficient on-
line storage reserve capacity so that the storage utilization
within the | TWS system does not exceed 50 percent of the maxi num
on-line storage capacity.

3.3.3 Reserved.
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3.4 Quality Factors.

3.4.1 Reliability. The ITW5 shall be designed for the
foll ow ng conditions:

a. a mnimum system Mean- Ti ne- Bet ween- Fai |l ure (MIBF) of at
| east 2704 hours for the follow ng configurations: one
(1) I'TW PG one (1) ATCT and one (1) TRACON SD
associated wth each I'TWs airport, and intra- TRACON
conmuni cat i ons.

b. a MIBF for the NFU of at | east 10000 hours.

A failure is defined as a condition where the | TW5 cannot meet
requi renents excluding the foll ow ng:

a. |l nproper or inconplete operation of equipnment and
facilities external to | TW5;

b. Environnmental stresses beyond those in Section 3.2.2;

c. RBDT operations;

d. Input data recording and pl ayback functions.
3.4.2 Maintainability. Mean-Tine-To-Repair (MITR) for the I TWS
shal | not exceed 0.5 hours. This period includes all tinme

necessary to localize, repair, test, and restore a failed
systenmfunit to normal operating conditions.

3.4.2.1 Preventive M ntenance. The |TW5 shall be designed so
that no nore than four (4) site visits per year to acconplish
preventive maintenance are required.

3.4.2.2 Corrective M ntenance. The |TW5 shall be designed so
that no nore than four (4) site visits per year to acconplish
corrective maintenance are required.

3.4.2.3 Not Used.

3.4.3 Flexibility and Expansi on. The system design shal
provi de for the expansion of the followwng itens to at |east two
(2) times each site configuration

a. nmain processor processing capacity, nmenory and storage
for each PG SD, and the NFU,

b. nunber of supportable SDs; and

c. nunber of PG input/output communications ports.

3.4.4 Availability. The ITW5 shall have an inherent
availability of at |east .999815. The inherent availability
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shal | be cal cul ated based on the conditions specified in Section
3.4.1(a).

3.4.5 Portability. The ITW software shall be portable to the
extent that:

a. Porting it to another inplenentation of the OS and
programm ng | anguage on the sanme hardware pl atform shal
satisfy all functional and performance requirenents and
98% of the code nust be portable w thout change, and

b. Porting it to another POSI X-conpliant hardware platform
shal | satisfy all the functional and perfornmance
requi renents and 95% of the code nmust be portable
W t hout change.

3.4.6 Fault Isolation. The |ITW5 shall provide fault isolation
capability down to the LRU | evel

3.4.7 Software Quality. The ITW5 software quality, defined in
terms of the nunber of unresolved software errors (6.2) at the
conpl etion of software qualification testing, shall be:

Software Error Category Maxi num Nunber of Unresol ved Errors
1 Zero
2 1/ 70k machi ne instruction words (6. 2)
3 1/ 35k machi ne instruction words

3.4.8 Not Used.

3.5 Test Tool (TT). A test support tool shall be devel oped:

(1) to inject pre-recorded or synthetic data, and (2) to receive
di ssem nated | TW5 products, in the formand format of the |ITW5
external interfaces, and at real-tine data rates. The tool may
be used during formal testing where the |live external interfaces
are not avail able or desirable for testing purposes. The tool
shal | provide test data input signals necessary to validate
system functi onal and performance requirenents. The Gover nnment
will supply data required for use during I TWS testing.

3.5.1 Supported Interfaces. The TT shall enmulate the I TWS
External Interfaces (excluding the NIMS interface), up to the
maxi mum | TW5 configuration. The configuration will be that
associated wth the maxi nrum nunber of each type of | TWS externa
interface and provide the back-up data to test a single co-

| ocated SD s functional and performance requirenents.

3.5.2 TT Hardware. The TT hardware shall enul ate the physical
interfaces to the I'TWS for each interface identified in 3.5.1
except for the FBWG The physical interfaces shall provide for
the injection or receipt of data | AWtheir respective |ICDs
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and/or I RDs hardware requirenents. The hardware interfaces
shall emul ate the tel ecommunications |inks and ot her

communi cations protocols of the actually depl oyed interfaces.
The Contractor may propose and justify an alternative interface
for use during initial Devel opnent Test and Eval uati on (DT&E)
factory testing.

3.5.3 TT Functionality. The TT shall provide the foll ow ng
capabilities.

a. Maintain a mnimumof two (2) hours of data for each
interface identified in 3.5.1.

b. Repeat the data values for any or all interfaces from
the m ninmum set of data to a 72 hour set of data. This
shall include the ability to copy the order of a set of

data and then attach it to the end of the original set
of data and with a new or automatically conputed
conti nuous tine sequence.

c. Reserved.

d. A control console operated interactively during a test
to regulate the flow of real-tinme data fromone (1) or
nore of the input or to one (1) or nore out put
interfaces. This capability shall include selecting data
records by skipping forward or back to a specific tine
or to a specific record nunber or identifier.

e. A display, and a selectable formatted softcopy and/or
hardcopy, which identifies the real-tine data being
interfaced (e.g., test case, interface nane, start tine
of data), the data flow rate, the nunber of records
passed frominception of the process, the direction of
the data flow, the tine event of the data record, etc.
as the events occur.

f. A selectable formatted hardcopy and/or softcopy of the
data being interfaced identified to the data el enents
noted above. The formatted hardcopy/softcopy capability
shal |l al so be used to output the contents of any set of
cat al ogued data fromthe dat abase.

g. Reserved.

h. Use the six (6) hour archived input data renovabl e
storage device and data as an initial input source for a
set of TT data. Data shall be selectable by tine span.

i. Display a catal ogue of the data being stored on the TT.
The TT shall have the capability to selectively copy any
test case to an external renovable storage device, which
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is conpatible with the six (6) hour archived data
devi ce.

j. Software interfaces to enul ate the tel econmuni cati ons
i nks and ot her communi cati ons protocols of the
i nterfaces.

k. Tinme synchronize a set of input test case data into the
| TW5 processor during testing.

| . Record tinme synchroni zed output data fromthe I TWS
processor during testing.

m Selected | ogging of all or parts of a test, and the
capability to review the data via softcopy or hardcopy.

n. Format at |east six (6) test cases fromexisting test
dat a.

3.5.4 Not Used.

3.6 Support Facilities

3.6.1 Not Used.

3.6.2 PSF. The ITWs PSF will be located in a Governnent

furni shed building assigned to the National A rways Systens

Engi neeri ng Division, ACS-200, FAA Aeronautical Center. The

| TWs PSF will include all of the equipnent, supporting software,
and docunentation required for the devel opnment, naintenance,
testing, analysis, and debugging of all |ITW5 functi onal

progr amns.

3.6.2.1 Support Conputers

3.6.2.1.1 Functions Supported. The |ITW5 PSF support conputers
shal | have the capacity for two (2) basic types of activities:

a. Running the I TW5 software using the recorded i nput data
and products in a play-back node, and

b. Devel oping, testing, and executing software for both
operational and off-line analysis purposes, including
(but not limted to):

(1) Text editing and printing,
(2) Program assenbly or conpil ation,

(3) Program linking or |oading,

(4) Running standard data analysis utilities,
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(5) Running functional progranms with and w t hout
simul ated i nput, and

(6) Designing, testing, and debuggi ng.

Activities a and b, above, do not necessarily require the sane
conput er har dwar e.

3.6.2.1.2 Performance. The conputers shall have nenory,
storage, conputational, and input/output capacity to performthe
requi renents described in Section 3.6. 2.

3.6.2.1.3 Software Devel opnment and Test. Source software
conpilation shall execute at an average rate of at |east 60
lines of system C C++ per mnute, for each of up to four (4)

si mul t aneous users perform ng software devel opnent and testing
activities.

3.6.2.1.4 Sinultaneous Qperation. Twenty percent (20%
degraded tineliness for each activity shall be allowed when two
(2) types of activities, as described in Section 3.6.2.1.1, are
performed sinultaneously.

3.6.2.1.5 System Software Ceneration. The capability to
conpil e operational software shall be provided in the PSF.

3.6.2.1.6 Support Conputer Peripherals. The PSF conputer
systemrequirenents include all those peripheral devices,
communi cation |ines, and correspondi ng control software
necessary for the systemusers to performthe required input
data and products playback and software devel opnent activities.
Specific requirenents are detailed in Sections 3.6.2.1.6.1

t hrough 3.6.2.1.6. 3.

3.6.2.1.6.1 Interactive Video D splays. The PSF shall include
at least four (4) interactive video display terminals for the
control and execution of PSF functions and applications.

3.6.2.1.6.2 Mass Storage. The PSF shall include read/wite
mass storage, with the capacity to store all PSF applications
and operating systemsoftware and at | east 24 hours of both

i nput data and products dat a.

3.6.2.1.6.3 Printer. The PSF shall include at |east one (1)
printer unit, with a mninmumprinting rate of 600 lines (132
characters per line) per mnute.
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3.6.2.1.7 Not Used.

3.6.2.1.8 Expandability. The PSF shall include the CPU

i nput/out put device, and nenory resources required for the
expansion of the PSF to at |east twi ce the specified nunber of
each class of peripheral device (i.e., interactive video

di spl ays, mass storage, and printer).

3.7 Not Used.
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4. QUALI FI CATI ON REQUI REMENTS

4.1 Test Pl anning/ Procedures. The test and eval uati on process
shall be used to insure that the Contractor has net and

i npl emented the requirenents of the | TW5 specification,

associ ated interface requirenents and control docunents, and

al gorithm description. The Contractor shall performthe

requi renents verification | AWthe Contract SOW

4.2 Test Phases and Levels. The ITW5 test efforts wll consi st
of three (3) distinct test phases (different |levels of testing
w Il occur during each phase):

a. DT&E, Contractor conducted;

b. Operational Test and Eval uation (OI&E), Governnent
conduct ed; and

c. Production Acceptance Test and Eval uati on (PAT&E)
Contractor conduct ed.

4.2.1 DT&E Phase. DT&E is Contractor conducted testing held
primarily to assist in the engineering design and devel opnent
process by determning increnentally the degree to which
functional engineering specifications are attai ned.
Verification shall proceed fromthe unit |evel through
integrated verification of functional areas and interfaces
within the conplete system and to the conplete system in as
near an operational configuration and environnent as practical.

DT&E i ncludes test and eval uati on of subsystem hardware and
software on full-scal e engineering nodels. National Airspace
System (NAS) interface requirenents are tested during DT&E.
First Article qualification testing will be perfornmed during
DT&E.

The DT&E shall verify that the systemis designed to optim ze
human performance paraneters with the intended user, system
operator, and system mai ntai ner popul ation.

4.2.1.1 Not used.

4.2.1.2 Not used.
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4.2.1.3 Factory Acceptance Test (FAT). The | TWS FAT,
conprising full systemand external interface testing, shall be
conducted at the Contractor's facility. Al testing shall be
conducted according to Government approved test plans, test
cases, and test procedures. FAT shall be conducted by the
Contractor and wi tnessed by an authorized Governnent
representative. FAT testing will be the basis for determning
conpliance of external interface requirements, and operational
and system dependent performance requirenments. The Wrst Case
test cases shall be used for performance testing (e.g. response
time processing).

4.2.1.4 Site Acceptance Test (SAT). The |ITW5 SAT shall verify
the capability of the I TW5 to neet physical, functional,
interface and performance requirements of the I TW5 specification
with live interfaces. SAT also includes those test

requi renents, which are best suited to an | TWS operati onal
environment (e.g., stress, loading, live interfaces), or GFE
(e.g., maintenance facilities, special interfaces, environnental
factors) to conplete qualification testing and system
verification. SAT shall be conducted at all production sites.

4.2.2 OT&E Phase. The OT&E phase is the FAA-conducted,
Contractor-supported, evaluation of the system operational
effectiveness and suitability; including conpatibility,
interoperability, degraded operations, nmaintainability, and
supportability. OI&E also identifies any deficiencies in NAS
har dware, software, human performance factors, or operationa
concepts. It enconpasses an interactive process of risk
reducti on denonstrations and anal yses and ensures that NAS
functionality (as it existed prior to the installation of the
| TW5) is not degraded. OI&E is the conbination of Integration
Testing, Operational Testing, and Shakedown Testi ng.

4.2.2.1 Integration Testing. Integration Testing consists of
testing NAS system end-to-end performance. This testing

est abl i shes NAS basel i ne perfornmance (end-to-end), or verifies
t hat previously existing NAS performance has not been degraded.
To the greatest extent possible, the ITW6 wll be tested in a

NAS equi val ent envi ronnent.

4.2.2.2 C(Qperational Testing. Operational testing verifies the
operational effectiveness and suitability of the equipnent with
user participation in the evaluation. To the greatest extent
possi bl e, operational effectiveness and suitability will have
been tested and presented to users during DT&E FAT and DT&E SAT.
Aspects of this testing are further defined as foll ows:

a. Collecting data over the period of OI&E testing to
support reliability and maintainability cal cul ati ons,

b. Degraded operations and operational utilization
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scenari os,

c. Stress and NAS | oading testing of all interoperable
subsyst ens,

d. Human Factors,

e. Safety and security,

f. Site adaptation, and

g. Transition and sw tch-over.
4.2.2.3 Shakedown Testing. Shakedown testing is the
i ndependent verification and validation conducted by the user
organi zations to verify operational effectiveness and

suitability, including supportability and maintainability of the
| TWE systemin the NAS.

4.2.3 PAT&E Phase. The PAT&E phase is Contractor-conducted
testing, perforned on each delivered item The objectives of
this test phase are to verify that end itenms conformto
appl i cabl e specifications, including any additional requirenents
or re-testing as a result of OI&E testing, that the systemis
free from manufacturing defects, and that the systemis
substantially identical to the qualified hardware and software.

4.2.3.1 Factory Acceptance Test (FAT). A PAT&E FAT is
conducted by the Contractor at the factory for each delivered
item Hardware burn-in, site specific adaptation data, and
system configuration verification are exanpl es of PAT&E FAT

t esting.

4.2.3.2 Site Acceptance Test (SAT). A PAT&E SAT is perforned
at each field site before FAA acceptance of the | TWS system
Portions of the validated DT&E FAT and SAT procedures, including
any additional requirements or re-testing as a result of OT&E
testing, constitute the PAT&E SAT test conducted at each field
site.

4.3 Qualification/Verification Methods. Al | TW devel opnent
wi |l undergo test and evaluation to verify that the | TW5 neets
system specification requirenents. The verification nethods
not ed bel ow are mandatory for | TW5 requirenents verification

4.3.1 Inspection

4.3.1.1 Hardware. |Inspection of hardware shall include
verifying physical characteristics to determ ne conpliance with
requi rements without the use of special |aboratory equi pnent,
procedures, itens, or services. Inspection shall verify

wor kmanshi p, physical condition, construction features, and
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docunent/draw ng conpliance. For COTS hardware, use of

manuf acturer's published materials, which contain test
conformance information pertaining to commercial reliability
test data, Ofice of Safety Health Adm nistration regul ati ons,
Mlitary Standards or Federal Communi cations Conmi ssion
licensing are acceptable for qualification testing.

4.3.1.2 Software. |Inspection shall be a non-destructive

exam nation that includes review of software source and obj ect
listings to verify conpliance wth software docunentati on,

requi renents, and codi ng standards, as well as verification of
the inplenmentation of required algorithns. Software inspection
shal | not incorporate use of |aboratory equi pnent or procedures
to determ ne conpliance with requirenents.

4.3.2 Test

4.3.2.1 Hardware. Hardware testing shall neasure hardware
performance during or after the controlled application of
functional and/or environnmental stinuli. Measurenents require
the use of | aboratory equi pnment, procedures, itens, and/or
servi ces.

4.3.2.2 Software. Software testing shall enploy technical
means, including evaluation of functional operation by use of
speci al equi pnent or instrunmentation and/or simulation

techni ques, to determ ne conpliance of the systemwth

requi renents. Data derived fromsoftware testing shall be
reduced for analysis of software/system performance under the
test specified.

4.3.3 Denonstration. The Denonstration verification nethod is
used to indicate a general "pass/fail" condition.

4.3.3.1 Hardware. Hardware denonstration shall determ ne the
qualitative characteristics of end-itemor conponent properties
by observation. Denonstration shall not require special test
equi pnent or instruction to vary characteristics such as
operational performance, human engi neering features, service,
access features, and transportability.

4.3.3.2 Software. Software denonstration shall determ ne
conpliance wth requirenents (e.g., the proper response at a
site as a result of a specified interrogation or command to be
processed by the program through observation of functional
operation. Denonstration shall be used primarily for activities
where data gathering is not appropriate, such as display imge
verification.
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4.3.4 Analysis

4.3.4.1 Hardware. Hardware anal ysis shall enconpass any or al
of the follow ng:

a. Engineering Analysis is usually an engi neering design
function involving study, calculation, or nodeling of
t he known or potential failure nodes, and reaction or
interactions of the specified parts, materials, and the
design configuration with the known function,
performance and/ or probable effects of the operational
envi ronnents.

This analysis is normally used to verify margin when it
is not desirable to test to failure.

b. Ssmlarity Analysis is a nmethod applied to end-itens or
conponents that are identical in design and
manuf acturi ng processes to end-itens or conponents that
have been previously qualified to equival ent or nore
stringent requirenents. This nethod can be applied to
COTS equi pnent for the sane manufacturer's nodels based
upon the manufacturer's engineering specifications. For
COTS equi pnent, use of manufacturer's published
materials which contain test conformance information
relating to materials construction, conmmerci al
reliability test data, internal performance capabilities
and environnental conditions (heat, power consunption,
etc.) are acceptable for qualification testing.

c. Validation of Records Analysis is a nethod of
verification wherein manufacturing records are used to
verify conpliance of conceal ed construction features or
processes of manufacturing (e.g., vendor itens). This
met hod shall be applied to COTS equi pnrent for the sane
manuf acturer's nodel s based upon the manufacturer's
engi neering specifications.

4.3.4.2 Software. Software analysis shall enconpass the
processi ng of accunul ated results and conclusions to provide
proof that the verification of requirenents has been
acconplished. The analytical results may be conposed of
interpretation of existing information or derived from | ower
| evel tests, denonstrations, analyses, or exam nations.
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4.4 Verification Requirenments Traceability Matrix (VRTM. The
VRTM in accordance with the approved | TW5 Master Test Pl an
defines the verification nethod to be used to validate each | TWS
specification requirenent in the indicated test phase and | evel.
Formal verification tests shall enconpass the follow ng range of
condi ti ons, when applicabl e:

a. normal data flow or condition,
b. m ni mum and maxi nrum condi ti ons,
c. bel ow m ni mum and above maxi mum condi ti ons, and

d. systemfailures and recovery.
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6.1 Acronyns and Abbrevi ations.

A
ADAS
ANS|
AP
ARTCC
ASCS
ASR-9
ASR- 11
ATC
ATCSCC
ATCT
ATI' S
AVOS

B
bps

C
CAS
CERAP
CF
CHI
COTS
CPU
CSC
Csal
CsuU
CWsU

D
DASR
deg
DFU
DOT

DQT
DT&E

FAA
FAAAC
FAATC
FAT
FBW'G
ft

FQT

AWOS Data Acquisition System

American National Standards Institute
Anomal ous Propagation

Air Route Traffic Control Center

Aut omat ed Surface QObserving System
Airport Surveillance Radar-Mdel 9
Digital Airport Surveillance Radar (DASR) — Mdel 11
Air Traffic Control

Air Traffic Control System Command Center
Airport Traffic Control Tower

Automatic Term nal Information Service
Aut omat ed Weat her Cbservi ng System

bi ts- per-second

Comrerci ally Avail abl e Sof t war e

Cent er Radar Approach Control
Contrast Factor

Comput er/ Human I nterface

Commerci al O f-The- Shel f

Central Processing Unit

Comput er Sof t war e Conponent

Comput er Software Configuration Item
Conmput er Software Unit

Center Weat her Service Unit

Digital Airport Surveillance Radar
Degr ee(s)

Di spl ay Functional Unit

Depart ment of Transportation
Design Qualification Test

Devel opment Test and Eval uation

Federal Aviation Adm nistration

FAA Acadeny

FAA Techni cal Center

Factory Acceptance Test

FAA Bul k Weat her Tel ecommuni cati ons Gat eway
Feet

Formal Qualification Test
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G
GFE Gover nnent Fur ni shed Equi prment
GSD Geographic Situation Display
au Graphi cal User Interface
H
Hz Hertz (i.e., cycles per second)
I
| AW In Accordance Wth
| CD I nterface Control Docunent
in | nch(es)
| R | nt erface Requirenent
| RD I nterface Requirenents Docunent
| SO | nternational Standards Organization
| TWS | ntegrated Term nal Wat her System
J
K
k 1, 000
kg/ nf Ki | ograns per square meter
L
LAPB Li nk Access Protocol Bal anced
| b/ ft? Pounds per square foot
LLWAS Low Level Wnd Shear Alert System
LRU Li ne Repl aceable Unit
M
VDCRS Met eor ol ogi cal Data Col |l ection and Reporting System
MDT Mai nt enance Data Term nal
mn M nut e(s)
MI'BF Mean- Ti me- Bet ween- Fai | ure
MITR Mean- Ti me- To- Repai r
N
NADI N Nat i onal Airspace Data | nterchange Network
NAS Nat i onal Airspace System
NEXRAD Next - Gener ati on Weat her Radar
NCEP Nati onal Centers for Environnmental Prediction
NFU NS Filter Unit
NI V5 NAS | nfrastructure Managenment System
NI MS PA Nl MS Proxy Agent
NLDN Nat i onal Lightning Detection Network
nm Nautical Mle
NS Nat i onal Weat her Service
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@)
(03] Operating System
OT&E Oper ational Test and Eval uation
P
PAT&E Production Acceptance Test and Eval uati on
PC Per sonal Conput er
PD Product D spl ay
PG Product Gener at or
POSI X Portabl e Operating Systens Interface to UN X
Preci p. Precipitation
PSF Program Support Facility
PSN Packet Sw tching Network
Q
R
RBDT Ri bbon Di splay Term nal
RFP Request for Proposal
RVMVS Renot e Mai nt enance Monitoring System
RVB Renot e Monitoring Subsystem
RPG Radar Products Generat or
RUC Rapi d Update Cycle
S
SAT Site Acceptance Test
SCslI Smal | Conputer Systens Interface
SD Situation D spl ay
sec Second(s)
SOW St atenent of Work
T
TBD To Be Determ ned
TCWF Term nal Convective Wat her Forecast
TDWR Ter m nal Doppl er Weat her Radar
™™ Traffic Managenent Unit

TRACON Term nal Radar Approach Control Facility
TT Test Tool

TW P Term nal Weather Information for Pilots
U
urc Uni ver sal Coordi nated Tine
Vv
VNTSC Vol pe National Transportation Systens Center
VRTM Verification Requirenents Traceability Mtrix
W
X
Y
Z
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6.2 Definitions.

Adaptation Data: Data and paraneters used to tailor the I TW5
system functionality. Includes (but is not limted to) product
generation al gorithm paraneters and di splay configuration
paraneters. There are three (3) types of adaptation data:
field-settable, site-specific, and user-settable (each is

defi ned bel ow).

Airport Lightning Warning Product: WArns users to the presence
of lightning, primarily cloud-to-ground |Iightning, near a
specified location. This information may be used by ATC
personnel to determ ne when to switch to back-up generator power
and by airlines to support decisions with respect to refueling
and ot her ground operations.

Airport Wnd: The wind as neasured at an airport's primary w nd
sensor. For |ITW5 airports, the primary wind sensor is the ASCS
for those airports that do not have an LLWAS I1I1. The ASCS
provides a two m nute average of the wind and gusts to the TDWR
in the sane 52-character format used by LLWAS I

Alert (Tornado) Product: Alerts ATC personnel to the presence
of tornado(s) at the I'TWs airport(s) that are wthin the
coverage area selected at the SD.

Anomal ous Propagation (AP): A phenonenon in which a radar beam
is deflected fromits normal straight-line path due to

at nospheric conditions such as tenperature inversion or rapid
change in humdity with height. The termis nost often used in
association with (1) conditions such that the radar return
indicates that there is precipitation present where in fact
there is none, and (2) conditions such that the radar return

i ndicates no precipitation present where in fact there is sone.

Anomal ous Propagation (AP) Alert Product: Alerts ATC personnel
to the presence of AP ground clutter within the coverage area of
the ASR(s) associated with the airport.

Bl anking Alarm Period: The adaptable tinme interval that the
RBDT audi ble alarmw || sound once RBDT bl anki ng occurs.

Character G aphics (Term nal Wat her Text Message) Product:
Thi s product provides a (crude) graphical depiction of
operationally significant weather near the airport for display
on character graphics printers such as are found in sone air
carrier aircraft. The |ITW5 products graphically depicted are
m crobursts, gust fronts, and precipitation with storm notion
indicated by a text nessage at the bottomof the display. This
product provides inproved situational awareness for pilots and
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reduces the need for pilot/controller discussions about the
term nal weat her.

Cornerposts: The geographical regions associated with airport
termnal arrival routes through which planes transition from
enroute airspace into term nal airspace.

Data Link User: Oganizations that obtain the Term nal Wat her
Information for Pilots (TWP) function nessages and transmt
themto pilots. These nessages are the Term nal Wat her
Character G aphics and the Term nal Wat her Text Message.

Det ecti on (Tornado) Product: Shows the |ocation of tornadoes
detected by the NEXRAD radar. This Product may be used to plan
air routes that will keep aircraft away from tornadoes near the
airport and to warn ATC personnel when to vacate the control

t owner .

Di splay Functional Unit (DFU): DFUis a termused in the TDWR
system A DFU is conposed of one (1) TDWR GSD and zero (0) to
ei ght (8) ribbon displays.

Et hernet: The standards for Ethernet include | SO |EC 8802-2 and
8802-3. The data link protocol conforns to | ETF Standard 41,
RFC- 894.

Fi el d-Settable Adaptation Data: Mdifiable in the field (at an
| TWs site) at the MDT or SD, as appropriate. Changes affect
only the particular ITW5 or the particular SD unless otherw se
specified, for which the changes are nade.

Gidded Wnd Field: A data set, based on nunerical weather
nodel s, describing analyzed or forecast winds in a three (3)-

di mensi onal geographic area. The geographic area is defined by
grid points regularly-spaced in the horizontal and generally at
mul tiple vertical |evels, e.g. 2,000, 5,000, and 8,000 feet of
altitude (or, alternatively, 950, 850, and 750 mllibars of
pressure).

Gidded Wnd Field Product: Provides a current high resolution
three (3)-dinmensional grid of the horizontal winds for use in
wi nd shift estimation, the wind profile product, and for
aircraft trajectory calculations. This product is not

di spl ayabl e on the SD.

Qust Front Detection and Forecast Product: Detects gust front

| ocation and strength and provi des pl anni ng gui dance through the
forecasts of future gust positions. Qust fronts may contain

wi nd shears that are potentially hazardous to | andi ng and
departing aircraft.
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Qust Front Inpact (Tiner) Product: Provides an estimate of the
time at which gust fronts will inpact the airport. This product
may be used for airport operations and runway configuration

pl anni ng.

Qust Front Wnd Shift Estimate Product: Provides an estimate of
the speed (in knots) and direction of the w nd approximately 10
m nutes behind the gust front. This information may be used by
ATC personnel to anticipate wind shifts and plan changes in
runway configurations.

| nherent Availability: A neasure of the probability that an end
itemis in an operable state and capable of performng its
required functions during any and all required operating tines.
It includes only the effects of an itemdesign and its
application, and assunes an ideal operation and support

envi ronnent .

Internet Protocol: The standard for IPis Standard 5, RFC-791.

| P Network: A GFE IP network will provide inter-facility
communi cations for | TW PG SD, NFU PG and Pd external user 2
remote connectivity. Connectivity to the IP network will be
generally to GFE routers via Ethernet. Were such routers are

not provided GFE, the Contractor will install routers and
provide a serial EIA-530 connection to the Governnent
demarcation. |P Address assignnments are provided as GFl

Li ne Repl aceable Unit (LRU): An LRU consists of one (1) or nore
el ectroni c/ mechani cal subassenblies and assenblies, as defined
in ML-HDBK-505 and applicable parts of M L-PRF- 49506, and
excludes nost itens falling under the definition for a part as
given in M L- HDBK- 505.

LLWAS Wnds Product: This product generates the centerfield
and/or threshold winds data that is provided to flight crews to
prepare for aircraft |andings. The centerfield and threshold

w nds data are obtained fromLLWAS sensors and are di splayed on
the SDs and their associated RBDIs for the active runways.

Machi ne I nstruction Wrds: Instructions that conputer hardware
(a machi ne) can recogni ze and execute.

Mean- Ti me- Bet ween-Fai l ure: A basic neasure of reliability for
repairable itenms: The average nunber of life units during which
all parts of the itemperformwthin their specified limts,
during a particular nmeasurenent interval under stated
condi ti ons.

Mean-Ti me- To-Repair: The total corrective maintenance tine
di vided by the total nunber of corrective mai ntenance actions
during a given period of tine.
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M croburst: A powerful downdraft of cold, heavy air occurring
beneath a thunderstorm or cunulus cloud. As the downdraft
reaches the Earth's surface, it spreads out horizontally in a
burst of damaging wi nds on or near the ground. (M crobursts are
significant to aviation because aircraft flying through a

m croburst at low altitude first encounter a strong headw nd,
then a downdraft, and finally a tailw nd that produces a sharp
reduction in airspeed and a sudden loss of lift.)

M croburst Alert ATIS (Timer) Product: Alerts users about

m croburst alerts at an airport and indicates the tinme renaining
for the ATIS nessage to continue to nmention mcroburst alerts.
Provi des gui dance | AWestablished Air Traffic Procedures
relative to the issuance and renoval of advisories on the ATIS.

M croburst Detection/Prediction Product: Detects and predicts
strong divergent outflows of wind near the ground surface
generated from stormdowndrafts. Provides situational awareness
for airport operations planning and safety warnings to be
provided to aircraft.

Precipitation (5 nm TRACOV 100 nnmf 200 nm Ranges) Product:
Provides a representation of the location and intensity of
weat her in a user specified area. The intensity of the
precipitation is described AWthe NW six (6) |evel color
scale. Precipitation data is useful for situational awareness
and to aid ATC personnel by show ng where weather is |ocated
relative to traffic flow patterns.

Preci pitation Wth Anomal ous Propagati on (AP) Flagged Product:
Shows the weather reflectivity for each ASR at an I TW5 site with
regions of AP ground clutter flagged.

Ri bbon Di splay Alerts Product: This product provides

al phanumeri c nmessages for the active runways at an airport.
These nmessages are di splayed on RBDTs for dissenm nation to
pilots | AWestablished Air Traffic procedures. The elenments of
t he nessage for each runway incl ude:

a. Operational Runway ldentifier,

b. W nd shear information (type of alarm estimted |oss
or gain, and operational runway |ocation, if there are
w nd shear alerts), and

C. Threshol d W nds.

Runway Confi guration Product: Shows active runways at an
airport and the allocation of these to RBDIs after a runway
configuration change has been made for the information of other
users at that airport. The runway configuration can be inferred
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by users not at that airport (e.g., ARTCC users) by view ng the
Ri bbon Di splay Alerts Product which shows all of the active
runways.

Site-Specific Adaptation Data: Pertaining to a particular |TW
site. Site-specific adaptation data is delivered to a site, and
cannot be changed at the site.

Software Errors: Software capability requirenents are defined
in terms of the nunber of unresolved errors as a function of
their category. A software error is an occurrence during the
execution of a program attributable to software, of failure to
performas specified. Docunentation errors which cause a
performance failure shall be counted as software errors.

a. Category 1 - An error which prevents an operationa
function fromperformng as defined in applicable
specifications (e.g. causes a programto stop, an unusable
product, or no product).

b. Category 2 - An error which degrades the performance of an
operational function as defined in applicable
specifications and for which a reasonable alternative
wor k- around sol ution exists. (Reloading or restarting the
programis not an acceptabl e work-around sol ution.)

c. Category 3 - Al other errors, including those which cause
operat or inconveni ence or annoyance but do not affect
requi red operational functions, and intermttent errors.
(An intermttent error is an error which cannot be
reproduced consistently when the sanme procedure and
envi ronment are duplicated.)

StormCell Information (5 nm TRACONV 100 nm 200 nm Ranges)
Product: Displays the stormcell information (i.e., echo tops
(in k feet) and the presence of lightning activity, hail, and/or
severe stormcirculations) for active stormcells. Cells are

| ocal maxima of precipitation that are at or above a storm

t hreshol d.
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Storm Moti on and Extrapol ated Position (5 nml TRACOV 100 nm 200
nm Ranges) Product: Provides ATC personnel with an indication
of the speed and direction (i.e., notion) of storns in the area.
The | eadi ng-edge contours of cells (i.e., local maxim of
precipitation that are at or above the stormthreshold) or cel
groups are al so displayed. These contours are extrapolated to
indicate the likely positions of the cells at certain tinmes into
the future. ATC personnel may use these extrapolations to
estimate the inpact tinmes of fast-noving storns. This Product,
when used in conjunction with the Precipitation Product, aids
ATC personnel in anticipating the need for runway and airspace
configuration changes.

Term nal Convective Wat her Forecast (TCW) Product: This
product generates graphical depictions of current convective
weat her and forecasts of the future weather |ocations for
forecast tines up to 1 hour.

Text (Term nal Wat her Text Message) Product: This nessage is
i ssued for each airport associated with a SD and descri bes the
current or expected (near future) weather activity near the
airport. The followi ng elenents are contained in each nmessage:
Airport ldentifier, UTC, Present Airport Wather, Present

Term nal Weat her, and Expected Wather. This product is
intended for dissemnation to pilots via data links to inprove
si tuational awareness of term nal weather and to reduce
pilot/controller discussions about term nal weather.

User-Settabl e Adaptation Data: Modifiable at an SD, by a

di spl ay user. Changes affect only the SD at which the changes
are entered. Considered an operational capability (not a

mai nt enance action).

Wat chdog Tiner Interval: The adaptable tinme interval in which
t he RBDT has not received data fromthe SD before RBDT bl anki ng
occurs.

Wnd Profile Product: Displays the current wi nds at various
selected altitudes and |locations to assist in traffic flow
managenent. The winds data is obtained fromthe gridded w nds
pr oduct .

Wnd Shear: Change in wind direction or speed over a given
di st ance.

Wnd Shear Alert ATIS (Timer) Product: Alerts users about w nd
shear alerts at an airport and indicates the tine remaining for
the ATIS nessage to continue to nention w nd shear alerts.

Provi des gui dance | AWestablished Air Traffic Procedures
relative to the issuance and renoval of advisories on the ATIS.
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